MN3000 Series MN3008

MN3008
2048-STAGE LOW NOISE BBD

H General description

The MN3008 is a 2048-stage long delay low noise BBD that )

provides a signal delay of up to 102.4msec. 1.7(.067) G
The MN3008 is particularly suitable for use as reverberation S ﬁ@ 5 oy
1 =

Unit: mm (inch)

0. 431.017)
1.27¢.05)

effect in electronic musical instruments such as stereo equip- ) énl
ment due to its long delay time. {] I 0

19.21.755)

15.241.60)

]
0

Variable delay time of audio signal: 10.24 ~ 102.4ms. )
Clock component cancellation capability. J

Z_SQILIOD 101600

i
M Features i
|

1

No insertion loss: L; = 0dB typ. i
Wide dynamic range: S/N = 78dB typ. ""62:2'—'1 .';,E?,ﬁ‘(;ga)
Wide frequency response: fj <10KHz. S

Low distortion: THD = 0.5% typ. {V; = 0.78Vrms). ,
Clock frequency range: 10 ~ 100KHz. i i

P channel silicon gate process. 275" -
. . . 0. 274 I .
Special 8-Lead Dual-In-Line Plastic Package. co e LR q01s

Special 8-Lead Dual-In-Line Plastic Package

Applications

Reverberation effect of echo microphone and stereo equip-
ments.

® Chorus effects in electronic musical instruments.

® Variable or fixed delay of analog signals. .
® Telephone time compression and delay line for voice B Block Diagram
communication systems, etc.
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B Quick Reference Data

Item Symbol Value Unit
Supply Voltage Voo, Vag —15, Vpp+ 1 v
Signal Delay Time tp 10.24~102.4 ms
Total Harmonic Distortion THD 0.5 %
Signal to Noise Ratio S/N 78 dB




MN3000 Series MN3008
B Absolute Maximum Ratings (Ta = 25°C)
Item Symbol Ratings Unit
Terminal Voltage Voo, Vea, Ver, Vi —18~+0.3 v
Output Voltage Vo —18~+0.3 v
Operating Temperature Topr —20~+60 C
Storage Temperature Tstg —55~4125 C
Il Operating Conditions (Ta = 25°C)
Item Symbol Condition Min. | Typ. | Max. | Unit
Drain Supply Voltage Voo —14 —15 —16 v
Gate Supply Voltage Vas Vopo+1 v
Clock Voltage ‘“H"'Level VerH 0 —1 \
Clock Voitage ‘L'’ Level VerL Voo "
Clock Input Capacitance Cee 1400 pF
Clock Frequency fep 10 100 kHz
Clock Pulse Width *1 tepw 0.5T =2
Clock Rise Time ™1 topr 500 ns
Clock Fall Time *1 topf 500 ns
Clock Cross Point *1 Vx 0 -3 v
Input DC Bias VBias -5 —10 \
B Electrical Characteristics (Ta = 25°C, Vpp = Vel = =15V, Vepy =0V, Vg = —14V, R = 100k £2)
ltem Symbol Condition Min. Typ. | Max. | Unit
Signal Delay Time tp 10.24 102.4 ms
Input Signal Frequency f; s e e Yenie) 10 kHz
Input Signal Swing Vi fop==40kHz, f; =1 kHz, THD =2:5% 1.2 Vrms
Insertion Loss L fcp=40kHz, f; =1kHz, Vi=1.2Vrms —4 0 + 4 dB
Total Harmonic Distortion THD fcp=40kHz, f; =1 kHz, V;=0.78Vrms 0.5 2.5 %
Noise Vno fcp = 100kHz, weighted by “A” curve 0.4 mVrms
Signal to Noise Ratio S/N 78 dB
*1 Clock Pulse Waveforms M Terminal Assignments
; |
P ——— Fe- e b ov vee IN CP1 VoD
o 10% ~ f : \I \/T l l
— s 7k - 8 7 6 5
cpP2----- e / ~15v MN3008 (Top View)
Tept—] e—tepr
1 2 3 4
*2 T = 1/fcp (Clock period) ND b ottt o2
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MN300O0 Series

MN3008

H Typical Electrical Characteristic Curves
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MN3000 Series MN3008

l Supply Voltage Characteristics
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* Adjust to minimize distortion (VR 100K typ.)
Reverberation Effect Generation Circuit {Signal Delay Over 100msec.)
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MOS IC, LSI MN3008

MN3008

2048 X770 JESEERAD— /141 XBBD
2048-Stage Low Noise BBD for Analog Signal Delays

B Bt E Description Unit : mm
5 . 2.54min.
MN3008 (¥, SEIFEB 2048 6T 50> 774 L4 m—/ 4 1.7 s i

% BBD T, SAIRMERER] 1024 ms 279 5 R 2 T, -t ; iy =
BREFMAECOT, 27 LA Y OFBREOKEHR T ;E {Dﬁm i
DB T,

N -+
The MN 3008 is a 2048-stage low noise BBD variable de- ] ]
lay line in audio frequency range. The device provides a 3] hs T
signal delay up to 102.4 ms. 4 N6
B ® 8 1.55 ‘J 1.75
® 4 — 5 4 A{ZB 0 AASRAE © 10.24 ms~102.4 ms 3.3
® 7oy 2K EEATRE
® A% 2 1 Li=0dB typ. 0.27"
@y 4+ 3y Lyl S/N=78dB typ. =7.62-=0~15°
O Fik# L 2 A HTEw - ;=10 kHz 8-Lead Plastic DIL Package

® {LFEHE I THD=0.5% typ. (V,=0.78 Vrms)
® 7o ., v B HEP 10 kHz~100 kHz
OPFx i) —FTutA
®8 > - 752F 7 DIL /¥y —2

A &
@ro—w{7, AFLAL L EUEBEORENE, REMHE
°TTREO EWAR

® 7 F o 7ES R 723 Bl SR LE [l B

M 70 2F. Block Diagram
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MOS IC, LSI MN3008

B R AEMHAbsolute Maximum Ratings (Ta=257C)

Item Symbol Rating Unit
&R Vob, Ve, Vep, Vi —18~+0.3 \%
HHEE Vo —18~+0.3 \%
HEAEIRE Topr = —20~ +60 °C
RIFIRE Tsg . —55~+125 °C

B ®{E%&{. Operating Conditions (Ta=25°C)

Item Symbal Condition min. typ. max. | Unit
BHRELE Voo —14 | —15 —16 v
EREL Vee Vop+1 v
7oy 2EFENA LN Vern 0 -1 v
7oy 7BED— L~ Verr Vbp \')
y .y 7 Bk fcp 10 100 | kHz
s¢/L ZWg (Clock Pulse) tucp) 0.4T 0.5T*!
S E D EERS (Clock Pulse) trcr) 500*2 ns
SLF D EER] (Clock Pulse) ticce) 500 *2 ns
vy 772 RAEAL L \'A 0 -3 v
7oy 2 ANER Cep 1400 pF
AH1o54 T ABIE (DC) VBias —5 —10 \4

H M43 Electrical Characteristics (Ta=25°C, Voo=VepL=—15V, Vepu=0V, Voc=—14V, Ri.=100kQ)

Item Symbol I Condition min. typ. max. | Unit
s ) fce =40kHz, Vi =1.2Vrms
AT I8 i f 1) %5/t < 3dB (0dB at fi =1kHz) 10 | kHe
AFIEIEIRNE Ui fcp =40kHz, fi=1kHz, THD=2.5% 1.2 | Vrms
T L. fcp =40kHz, f;=1kHz, V,=1.2Vrms —4 0 4 dB
 eEmmkEE THD | fcp=40kHz, f,=1kHz, Vi=0.78Vrms 0.5 | 2.5 %
2= Vo 0.4 |mV
HAEETE fcp=100kHz, A # — 7H&H IE myrms
IEReasE: 3=9:4 S/N 78 dB

*1 T=1/fce (7 @ 7 FHD
*®2 7oy 7o AR

—tw(CP: t B #¥FEMEK . Terminal Connections
P1 = -1, ov — —
¢ —r“-)”’x—-——w GND[Q1 8 Ve
% 4N / \ cpr2[]2 701N
Cpz-———J 2% 15V O [
tCP )= le—trCP)
OUT1[] 3 sfgcri
ouTz] ¢ 50 Voo
(Top View
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MOS IC, LSI

MN3008

B 28X, Circuit Diagram
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MOS IC, LSI MN3008
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MOS IC, LSI MN3008

B [cARBEM. Application Circuit
REDRREBIE (£9100 ms UL E N{E5BIE) Reverberation Effect Generation Circuit
(Signal Delay Over 100ms)

T T T T T T T T T T T T T T T T T T T T T e - ha
: 14 AN6551 14AN6551 i
| |
] 120kQ) 1
1 —ANA— ]
1 S [220pF !
1 °$ 1I
1 120k 2 1 F |
Input QO— =
e 133 43k0 »—d)Output
| _ 1
I €9 1
: S :
(=4
, B[F '
GNDQ GND
i #100kQ N
) A —H U S20kQ
: 220kQ  3.3uF clel 1% J4AN6551 i Echo
\ B § § S 220kQ O Control
: 3.3uF i '
1 8§ 7 6 5 H
Vee @ 1 MN3101 :
| + ¥ 1 2 3 4
! 22uF ¥ !
: . L;;J H O
120kQ 3.3.F
GNDO———————— MAZOWSB ____ _ ol ool

* EAEAMIA B LS IZFE (VR 100kQ typ.)

— 147 —

This Material Copyrighted By Its Respective Manufacturer



Clock Generator Driver/Driver for MN300O Series BBD MN3101
MN3101

CLOCK GENERATOR/DRIVER CMOS LSI FOR BBD

B Description Unit: mm (inch)

The MN3101 is a CMOS LSI generating two phase clock
signal of low output impedance to drive MN3000 series BBD.
Built-in Vgg power supply circuit for the MN3000 series
BBD* provides most suitable Vg voltage for the BBD when
the MN3101 is used with the same power source as BBD.
Oscillation is abled by external resistors and capacitors, and
also oscillation drive is possible by the separate excitation
oscillation.

Clock signal frequency is 1/2 of oscillation frequency.

* MN3000 series BBDs
MN3001, MN3002, MN3003, MN3004, MN3005, MN3006 MN3007,
MN3008, MN3009, MN3010, MN3011, MN3012.
Note) Clock signal generator is built-in the MN3003 and MN3012.

B Features

® BBD direct driving capability of up to two MN3005s
(equivalent to 8192-stages).

Self and separate oscillations.

Two phase clock output (Duty: 1/2).

Vgg voltage generator is built-in for the BBD.

Single power supply: —8 ~ —16V.

8-Lead Dual-In-Line Plastic Package.

B Applications
® BBD clock generator/driver.

4. Smax [ 4. timax
1y 1870

8-Lead Dual-in-Line Plastic Package

;E }mj JF ﬁ:&
g | pe ~ &

B Block Diagram

OX1 0X2 OX3
3
0SsC. Driver (+2) =
B

v:,‘,l‘ll B
Wave Forming |
l 1

Clock Driver

S

cP1 cP2

Voo

Voc out

GND
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Clock Generator Driver/Driver for MN3000 Series BBD MN3101

B Absolute Maximum Ratings (Ta = 25°C)

Item Symbol Rating Unit Remarks
Drain Supply Voltage Voo —18~+0.3 \ GND=0V
Input Terminal Voltage V| Vpp—0.3~+40.3 \ GND=0V
Qutput Terminal Voltage Vo Voo—0.3~+0.3 \ GND=(QV
Power Dissipation Po 200 mw
Operating Ambient Temperature Topr —10~+70 C
Storage Temperature Tstg —30~+125 T

[l Operating Condition (Ta = 25°C)

Item Symbol Condition Min. Typ. | Max. Unit
Drain Supply Voltage Voo GND=0V —8 —15 —16 \

B Electrical Characteristics (Ta = 25°C, Vpp = —15V, GND =0V)

Item Symbol Condition Min. Typ. Max. Unit

Input drain current loo No loard 3 mA
Total Power Dissipation Piot Clock output 40kHz 45 mw
OX1 Input Terminal

Voltage “H” Level ViH 0 —1 v

Voltage ‘L Level Vi Voo+ 1 Voo v

Input Leakage Current lik Vi=0~—-15vV 30 LA
0X2 Output Terminal

Output Current ““H’’ Level 1541 Vo=—1V 0.6 mA

Output Current “L" Level loLs Vo=—14V 0.5 mA

Output Leakage Current oLy Vo=Vpo 30 HA

Output Leakage Current lLoH1 Vo=GND 30 2A
0OX3 Output Temrinal

Output Current “H"’ Level lon2 Vo=—1V 1.5 mA

Output Current “L"" Level loL2 Vo=—14V 2 mA

Output Leakage Current lLoL2 Vo=Vpo 30 HA

Output Leakage Current I oH2 Vo=GND 30 HA
CP1, CP2 Qutput Terminal

Output Current ““H”’ Level lons Vo=—1V 10 mA

Output Current “L” Level loLs Vo=—14V 10 mA

Output Leakage Current lows Vo=Vpo 30 HA

Output Leakage Current ILoH3 Vo=GND 30 MA
Vga ouTt Output Terminal (*)

Output Voltage l Vg ouT I | —14 ] | \'

(*) This terminal generates Vgg voltage exclusively applied for BBD manufactured by Matsushita Electronics
Corporation, therefore, some times it might not be applicable for the device other than the Vgg voltage
of MEC’s BBD. Vgg ouT changes by following formula depending on the value of Vpp.

. 14
Vee our = 75 Voo
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Clock Generator Driver/Driver for MN3000 Series BBD MN3101

I Terminal Assignments

VaggeouT oxl1 ox2 0Xx3
| 1 t
8 7 6 5
MN3IOI (Top View)
1 2 3 4
t } t }
GND CP1 Voo cP2
Il Terminal Description
Terl\jn(\)mal Symbol 1/0 Terminal Name Description
1 GND Power supply Ground Connected to GND of the circuit.
This terminal outputs clock signal that is a revers phase
2 CP1 0 Clock output 1 of CP2 with Duty 1/2, 1/2 frequency of oscillation
frequency
3 Vpbp Power supply Vpp apply —15V is applied.
This terminal outputs clock signal that is a reverse
4 CcpP 2 0 Clock output 2 phase of CP 1.
5 OoX 3 0 C, R are connected in case | In case of separate excita-
. of selfoscillation. tion, OX3 and OX2 are
6 0x2 0 Cand R is connected. (Refer to oscillation opened and OX1 is set to
7 oxX1 1 circuit). 0OSC input.
8 VGG ouT 0 VGg voltage output. | —14Visoutput. (Vpp =—15V) Vgg ouT = 14/15Vpp.

H Example of Oscillation Generation Circuit

Oscillation circuit of the MN3101 is composed of
MN3101 2-stage inverter and oscillation frequency is defined
by the time constant of C1 and R2 shown left.

Following is an example of C1, R1 and R2.
Figure 1 shows fep* —R2 characteristics.

Example Constant R1 (Q) RZ (Q) 01 (pF) fosc** (kHZ) fcp* (kHZ)
Example @ 0 5k~1M 33 15~1500 7.5~750
Example @ 22k 5k~1M 100 5.2~440 2.6~220
Example @ 22k 5k~1M 200 1.4~280 0.7~140

* Clock output frequency of CP1 or CP2 terminals.
** Oscillation frequency of OX1, OX2 and OX3.

Panasonic —-60—



Clock Generator/Driver for MN3000 Series BBD

MN3101
fcp—R2
™ Voo=—15V
50 Ta=25C
Ok — N T
o 300K 4
N
z
N
T 100k
o
§ 50k
@ 30k ¥
&
i
8 2N MN3101
-
~ 10k d
3] i
S sk i
(&) Il
3k y
VLN
1k 1
k 3k 10k 30k 100k 300k 1M

Resistance R, (§2)
Figure 1 Example of characteristics of clock oscillation frequency.

M The maximum clock frequency

The upper limit of the value of clock frequency is determined depending on the load capacitance and power consump-
tion.

The permissible dissipation for this LSl is = Pg = 200mW.

If the clock frequency on the load capacitance is increased, the power consumption will be increased. (Refer to Figure
2)

Accordingly, in order to utilize the MN3101 with dissipation less than the permissible value, it is necessary to select
adequate values for the clock frequency and load capacitance.

Figure 3 shows an example of the dependence of the maximum clock frequency on the load capacitance in Pp =
150mW.

By connecting a resistance to the clock output terminal, it is made possible to increase the value of the maximum clock
frequency without increasing dissipation. (Refer to Figures 2 and 3.)

It is because the dissipation on the LSI side is lessened, as a part of the power consumption required for driving the load
capacitance is consumed by the series resistance.

No load
Po—fcp MINZ00S X 2 fcpimax.)—CL
1000 ivalent 10 47000F ) —_ M
=— MN3005X 1 N T T Tn c:se of
Voo 15V N w0 23000F) ;.:— - o= 150mW C':m 50::1 load
—_ -MN3008 X 1 — X o I
; 500 1 4 i to 1100pF} % 500k Ry -
- MN3007 X1 % DY i
é {equivalent to 580pF) E XN
300 -~ 300k =
L 51 KT
Q__D Maximum permissible gy ) wffﬁm t0 70pF} o \ SN ™~ Voo=—8V (load C )
pu dessipation 200mW"/ No load WO 200k N AT
[e] 1,7 Py >~ "é‘ 1
= 'J // c&) \\\ ~ ]I veo=—18v
a 100 4 g 100k Voo=—16V
73 P, Z o
[7ed
g IHAS o Voo=—15v (load C¢}
° 50 e P : 50k Voo=—16V {load C_}
e 1 1A In hat 5051 [
% 30 - . Cﬂi?l at o 30k
in serial to —
.(2 MN3005 x 2 ©
E E
fo aPT CcP2 >
Da., = NKOO:Dn E
10 il '} 10k
Tk 3k 10k 30k 100k 300k M e 1000 2000 3000 4000 5000
E M 3’007 ! 3008 ] 3005 :
N MN30 MN: MN3005
x1 x1 x1 x2
C|OCk frequeney pr (HZ) (1024 steps) (2048 steps) (4096 steps} {8192 steps)
Figure 2 Example of the dependence of Load capacitance C_ (pF)
ower consumption on the . .
powe pt Figure 3 Example of the load capaci-
clock frequency.

tance characteristic of the maxi-
mum clock frequency in the
power consumption of 150mW.
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> MELODY IC TABLE*
b =4
_ g £ a8 58 $
g e [ F (58] 85 3%
5, £ & /&]F €3 | &
=32
Type No. E'S_'? a o o Note
350 al2| [S] 8.1z /28/8 T
£0F /& T30/ [cx/= G a
558§ 555522 2282 g als] [ | &
S22(5 §|2|&|5/85/550/8 (5828313 §
7910 series *| 2 (128 | O O[O -]OTO] # [-]O|O|=] 16 |Friseetmm
7920 series | 1.(64) ol-]1-]0 ¥ * |- |O|O|-] 8 |Dmamici e
7930 series | 1(64) Oi—=1-10¢t - Yo ¥ - 10{0| - 14 +Dynamic SP Drive
SVM7940 —1= ;
SVM7841 8 -0 (_3 olo rﬁ:r:b':m
g —_ O transducer drive
v R °|- 5
7943 -
Q —_ | -] -] = —_f — —_
& | SvMroas 0|0 _OO——OO 16
S | SVM7945 4 ol - -10}0O
% SVM7946 (512) ol - Ool-1|-
SVM7947 ielie]
SVM7950 _ _ Ol—|- +High impedance
g | _svm7est O|o _lol=Io0 transducer crve
. SvMmre52 1 ol-1-lo o] = =
o | SVM7953 - |=lol= _ —OOOO 1
& I svmross —lolol- o1~ B
'§ SVM7955 (64) ol-I= o] [e)
@1 svMrgse ol-1-lo Ool—-1-
SVM7957 - maielle)
SVM7960 -lo Ol - -High quafity tone
g | SVM7961 4 ol - iy o) <Dymnic 8° Dive
g | _Svmres2 (27 ol -I9]=
SVM7963 -10
g SVM7964 0|0]0|0] - ol- olol=]" 16
S| svmrees 3 1 -0
" o] " o125 Y
— Addcess atart
@ | SVM7970 8 |_io —|O ~Mutti melody type
B |_svMrer1_| (640) ol- Dynaric S Drve
o SVM7972 8 _ | e [e) 1.5(VV5(V)
& | svmrora | (640 | © ojojo|o * Io[=] *2 |0 ® 8 Binoey coder pus
S| svm7974 11 .2 -0 setal igger
@ SVM7975 (840) [l Selectable at each tune
SVM7980 ~lo Ool—1- ~Multi melody typs
g SvM7991 8 | o —Tolo *Dynamic 8P Driva
o o|-1°1515
° o
& | svmroea O(-|0 —O—_OO__OO—16
2 | svmress 4 ol - —[O]O
1 "svM79%6 | (s12) ol -1Cizl=
SVM7997 = ielle]
g” SVM7900 —lo O - «High impedance
ol SVM7201 1 oot | -1Oo] _ _ + 4050, resitor o b
§§ SVM7902 | (s4) oo 81 -9 = oo 8 | in sk oton
PN "svMmre03 -]O
“:Mask option 2 0ngoing user service product (Continue)

*Minimum melody IC order is 100,000 pieces. Please consuit S-MOS for specific availability.
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[>STANDARD MELODY LIST

T-77-13

Code No. Song Title Code No. Song Title Code No. Song Title
7910C | Holdilidia ¥7943Coe | Romance de amor ¥r7993Coc | Mountain Musician
7910E | Two Minuets O sole mio 7993Can | Westminster
Dark eyebrows Die Lorelsi A malden’s prayer
7910G | Melodia A The cuckoos waltz For Elise
Melodia B Old folk at home Romance de amor
79101 Home on the range ¥¢7843Cos | Spring Amaryllis
Green Sleeves Hymne a Lamour Symphony # 40 (Mozart)
7910K | lullaby (two songs) La Mer g:rk ey;bwws -
7910N Musunde Hiraite Farandolles camptown races
Cho-cho Yesterday 7993Dac | Yeliow Rose of Texas-Dixie Land
*79100 { Westminster (two tunes) L'eau Vive Stars and Stripes forever-Anchors Awaign
* 7010P v i {ac i O Tannenbaum S$he ware a yelow rbbon-Twink'e beinkle At star
7910Q Wiegenlied (Brahms) Symphony # 40 (Mozart) London Bridge & faing down-Mourtan musician
Rock a bye Baby % 7943Con| Hymne a lamow Row row tow a boat-it’s a small world
7910CE | Noctume Santa lucia Home sweet home-Wiegenlied
Minuet Hey Jude TYO3DAE | Ruiich Toe 2 rased sercker-Sriz s & cociy Diow
79107 Jingle Bells L'eau Vive We wizh you a benry Xmas-Frosty Be snow e
7810CF | For Elise Romance de amor Jingle Bells-Silent Night
A maiden's prayer Yesterday Joy to the world-The first Noel
7910CG [ Romance de Amor Happy birthday to you O christmas tee-Hark the herald Angels sing
Pefrouchka Wedding march 0 tennenbaum-Oh little tovm of Bethiehem
* 7910CH | Westminster 7942oan | Jingle Bells 7802Coa | X'mas song medley. Red nosed
Ave Maria Joy to the world reindeer. O Tannenbaum Jingle
% 7910CM | Westminster O Tannenbaum bells.
Whittington We wish you a Menry X'mas £7903Cos Happy birthday
7910CN | Holdilidia Silent Night K 7908Coc Wedding March
Home on the range The First Noe! % 7903Coe | Happy birthday
7910CP | Silent lake-side Frosty the snow man % 7903Coa | Hymne a lamour
Mountain Musician Rudolph the red nosed reindeer 227903Cox | The Alphabet Song
7910CQ | Mary's little lamb “27908Co0s | Rock a bye Baby
De camptown races 7950Cos/| Les ferilies mortos 727903Cok | Old Macdonald Had a Fam
7910CR | Lorelei 7950Co0; Blue bell of Scotland %7903Cos | Mountain Musician
Landler tanz 7950C0r | Yodel %7903Coy | Jingle Bells
7910CS | Amaryllis 7950Con| Cantate # 147 (Bach) % 7903Caa | Love me tender
Symphony # 40 (Mozart) 727851 Coc [ Mexican hat dance *7903Cas | Love Story
7910CU | Jingle Bells #7851 Coa| Cantate # 147 (Bach) * 7803Cac | Wedding March
Silent night 7952Coc| Cantate # 147 (Bach) %7903Cae | Congratulations
7910CV | Joy to the world 7954Can| Green Sleeves % 7803CaH | Silent Night
The first noel %7955Cos | O'sole mio % 7903CaL | Saint go'in march'in in
7910CW | O Tannenbaum #7955Coc | Happy birthday to you *7803Can | Jingle bells, Red nosed reindeer,
Frosty the snow man 227955Cox ! Saint go'in march'in in Joy to the world.
¥27955Cov | Music box dancer % 7903Cap | Music box dancer
2:7955Car | Mountain Musician *7903Car | Wedding march (Long version)
;929282 ::;enzl:':::: h‘:.l,': ¥27956Can | Jingle Bells . % 7903Cas | Let me call you my Sweet heart
" #7955C Wedding March “27903Ci i
7920C | Jingle Bells 8C ng 84 | Jingle Bells.
* . h “-7903Csa | Silent Night
7920M | Wedding marc 7962Coa | Green Sleeves 727903Cen | Hymne a lamowr
*7920Q | Victory Song 4 "
7920AH | Wiegenlied (Brahms} Home on the range +7903Cee | Mother of mine
Ding Dong +27803Daa | Happy birthday
7930B | Home sweet home Two Minusts %7903Dsn | Music box dancer
- T 79030 i
79906 | Holdildia 7976Cos| Landier tanz 70000 ﬁgelg et P e Reindees, oy to the word
79300 | Lorelel Amaryliis #7903Dex | For Elise
*7900E | Westminster Home on the range 7902Dcr | Christmas song medley
7930GA | Yurikago no uta Green Sleeves *7903Dcx | Easter Paradise
7930GB | Jingle Bells For Elise 7902Dcs | Rock A bye baby
7930GC | We wish you a menry X'mas A maiden's prayer %7903Dct | Santa Claus is coming to town
7930GD ; Rudolph, the red-nosed Reindeer Mountain Musician 47903Dcv | The First No_el
7930GE | For Elise Yodel *7803Dcy When you wish up on a star
. % 7903Dea | You light up my life
__ Ding Dong i %7903Des | Wargner's Wedding March
7842Cor | Holdilidia Beep sound 7802Dec | Christmas Medley
gﬂinuets(lﬂach) Westminster ¥r7903De1 | Congratulation
reen Sleeves
Symphony £ 40 (Mozart) 7992Coa | X'mas song medley (8 tunes)
Home on the range ¥¢7993Coc| Green Sleeves
Silent lake-side De camptown races
Mountain Musician For Elise
Happy birthday to you Romance de amor
¥¢7943Coe| Green Sleeves O sole mio
De camptown races Lorelsi
For Elise ! The cuckoos waltz

* Type 7910P will be used as accompaniment with type 79100,

Note : 7910 Series and SVM7900 Series are ongoing user service products.

¢One shot mode. (A type)
*One shot mode (B type)

8, % OSC, resistor is not included -on IC
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I>STANDARD MELODY LIST

T-77-13

Code No Song Title Code No Song Title Code No Song Title
7800Dcs | Sitent Night 7820Dse | Jingle Bells Medley
78000cT | Rock a Bye Baby 7820Dsc | Music Box Dancer
7800Dcv | if You Love Me 7820Dse | Jingle Bells
78000cy | Brahms® Lullaby 7820DsF | Silver Bells
7800Dea | Love Story 7820Dse | It's a Small World
7800Dze | Happy Birthday fo You 78200sn | Over The Rainbow
7800Dec | Jingle Bells 7820Dss |-Easter Parade/Peter Cottontait
7800Den | Old Macdonald _
7800Dep | Twinkle Twinkle Little Star
7800De0 | Romance D'amor
7800Der | White Christmas
7800Des | Wedding March (Wagner)
7800Dev | Wedding March (Mendelssohn)
7800Dev | You are my Sunshine
7800Dr8 | O Tannenbanm/Silent Night
7800Drc | Silver Bells
7800Ds¢ | Aure Lee
7800DFc | Let me call you my sweet heart
7800D0r. | Mary Had a Little Lamb
7800DFp | Jesus Loves Me
7800DFT | Yesterday
7800Dfv | Music Box Dancer
7800DFy | My Way
7600DGA | Easter Parade/ Peter Cottontail -
7800Das  |Love Me Tendet/tet Me Call You My Sweet 7860Cse | Nocturne
7802D¢e | For Elise 7860Csc | Minuet
7860Cse | Home on the Range
7860CsF | Green Sleeves
7860Cse | The Entertainer
7860Csu | Lorelei
7860Csk | For Elise
7860Cec | Tableaux d'une Exposition{Promenade)
7860Cs= | Je te Veux
7860Ces | The Jewels of the Madonna
7860Csc | When I'm Sixty—four
7860Ces: | Minuet (Boccherini)
G-4
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EPSON  svm7940c series

Multi-Melody IC

® 512 Words Melody ROM

@ Piezo Transducer Direct Drive

® 4 Melodies Max. (Binary Code Selection)
8 Melodies (Serial Trigger Selection)

B DESCRIPTION
The SVM7940C Series are CMOS IC circuits which contain a programmed ROM for playing tunes. It is designed
for electronic watches or music boxes. The SVM7940C series has 512 notes and a maximum of 4 or 8 melodies
may be selected by switch.

NOTE: These are ongoing user service products.

B FEATURES
® Mask programmable up to 512 notes
@® Maximum 4 or 8 melodies can be selected by switch
® Can be driven by DC pulse or AC pulse (Mask selection)
@ Piezo transducer direct drive
® NPN transistor coil drive
® Melody can be stopped halfway by switching (Only applied to one-shot mode)
® Sound demonstration capability
® Mono tone
@ Available for high impedance buzzers
@ Hourly chime (Option)

@ Package ...ccoooeeiiee e DIP-16pin (plastic)
B BLOCK DIAGRAM H PIN CONFIGURATION
DIP-16pin
TSTO1 16 [] Voo
NC []2 15 [] (CHKp)
osct FW 0SC1[]3 14 [](CHKy)
0sG2 Rhythm ROM osc2[]4 13 [] STP
MS2 [ 5 12 [] BD
Tempo ROM MS1 |: 6 11 :| BD
o oo T MT[]7  10[](CHK)
Generator Vss []8 9[]TD
Melody ROM
MS1
MS2
Control ib—'@Coumer
o | ]
STP I Control ROM )—I Driver BD

SEIKO EPSON CORPORATION



EPSON SVM7940C Series

B ABSOLUTE MAXIMUM RATINGS (Vss =0V)
Rating Symbol Value Unit
Supply voltage Vbbp -0.3t05.0 \
Input/Output voltage Vio —0.2 to Vpp+0.2 \
Operating temperature Topr —20 to +65 °C
Storage temperature Tstg —65 to +150 °C
Soldering temperature and time Tsol 260°C, 10s (at lead) —
W ELECTRICAL CHARACTERISTICS (Vss ~0V, Ta =25°C)
Characteristic Symbol Condition Min. Typ. Max. | Unit
Operating voltage VbD 1.2 1.5 2.0 \
"1" input voltage ViH Vpp-0.1 — VbD \
"0" input voltage ViL Vss — Vss+0.1 | V
"1" input current _ .
(Terminal OSC1) liH1 Vpp=1.5V, ViH1=VbD 0.05 | pA
Serial tigger selection 1.5 — 15
"1" input current Vpp=1.5V ; _
(Terminal SEL1, SEL2) | '™ Vip=Vop  Carycode  Standby — | 005 | pA
selection Play 1.5 — 15
"1" input current I Vpp=1.5V Standby — — 0.05 WA
(Terminal STP) ViH3=VDD P|ay 15 —_ 15
"1" input current
(Terminal MT, TST) lIH4 Vpp=1.5V, ViH4=VDD 1.5 — 15 uA
"1" input current
(Term?nal TST, OSCH1 e Vobp=1.5V — — 0.05 | HA
SEL1, SEL2, MT, STP) ViL=Vss
"1" output current
I = = . — A
(Terminal OSC2) OH1 Vpp=1.2V, VoH1=1.1V 3.0 30 u
"0" output current - A
(Terminal OSC2) loL1 Vpp=1.2V, VoL1=0.1V 3.0 30 W
. Vpp=1.5V, when external reference Voo
A ’ 221403 — — \
Input amplitude ! signal applied to OSC1 2 |
Average current drain ISTB _ : — — 0.3 A
during standby Vpp=1.5V, All terminals open . W
Average current drain | Vpp=1.5V, fosc=32.768kHz . A
during play OPR Vpp connected to terminal MT 40 80 H

B OSCILLATION CHARACTERISTICS (CR Oscillation)
(Vss =0V, Ta=25°C)

Characteristic Symbol Condition Min. Typ. Max. | Unit
Oscillator frequency fosc Vpp= 1.5V VR=620kQ -30 | 32.768kHz | +30 %
Oscillator self-start voltage VsTA VR=620kQ 1.2 — — Vv
Oscillator stop voltage VsTp VR=620kQ — — 1.2 Vv




EPSON SVM7940C Series

B SVM7940 SERIES (Mask selection)

Type Oscillation Tune mode Tune selection
SVM7942 CR self OSC. Level hold Serial trigger selection
SVM7943 CR self OSC. One-shot Serial trigger selection

H BASIC EXTERNAL CONNECTION
® SVM7942, SVM7943

Option for one-shot mode

. 1. Built-in direct drive circuit
)
L I ——
1 =
: —
N 12 11 Piezo
Vbp  STP BD BD
» SVM7943 2. Optional loud alarm circuit
- 0SC1 0SC2 SEL2 SELT MT Vsg TD Vbp Vop
3 4 5 6 7 89 Piezo
J [ |_ OR ,
o, | ] b—e—e———— e Magnetic
VR i A |
""""" Vss Vss

VR: 1MQ, R: 1k, L:30 to 100mH




EPSON SVM7940C Series

(1) Serial trigger selection (2) Binary code selection

Voo T 5o SEL2 Voo j oo SEL2
1
O O SEL1 oO— O SEL1

B SELECTION OF SONG AND SOUND DEMONSTRATION (Mask selection)

Terminal
Options SEL2 SELA1 MT

(1) Select song only Sound demo only
Select song and sound
@) Select song only demo Alarm input or
3) Only when both SEL1 and SEL2 are triggered, select sound demo input

song and sound demo, or select song only.

(4) Select song by binary code of SEL1 and SEL2 (Max.4 tunes)

B PACKAGE DIMENSIONS

Plastic DIP-16pin

19.7max
(0.775max)
19:0.1
(0.748+0.003)

16 9
S Y Y Y N O |

D

6'310.1
(0.248:0.003)

15
(0.059)

)
0:
0:

4,420

(0.119min) (0.173

3min

0.46:0.1
(0.0188883)

Unit: mm
(inch)




EPSON

NOTICE

SVM7940C Series

No part of this material may be reproduced or duplicated in any form or by any means without the written permission of Seiko
Epson. Seiko Epson reserves the right to make changes to this material without notice. Seiko Epson does not assume any liability
of any kind arising out of any inaccuracies contained in this material or due to its application or use in any product or circuit and,
further, there is no representation that this material is applicable to products requiring high level reliability, such as, medical
products. Moreover, no license to any intellectual property rights is granted by implication or otherwise, and there is no
representation or warranty that anything made in accordance with this material will be free from any patent or copyright
infringement of a third party. This material or portions thereof may contain technology or the subject relating to strategic products
under the control of the Foreign Exchange and Foreign Trade Control Law of Japan and may require an export license from the
Ministry of International Trade and Industry or other approval from another government agency.

All product names mentioned herein are trademarks and/or registered trademarks of their respective companies.

©Seiko Epson Corporation 1998 All rights reserved.

SEIKO EPSON CORPORATION

|ELECTRONIC DEVICES MARKETING DIVISION |

Electronic Device Marketing Department

IC Marketing & Engineering Group

421-8, Hino, Hino-shi, Tokyo 191-8501, JAPAN

Phone: +81-(0)42-587-5816  Fax: +81-(0)42-587-5624

ED International Marketing Department I (Europe & U.S.A.)
421-8, Hino, Hino-shi, Tokyo 191-8501, JAPAN
Phone: +81-(0)42-587-5812  Fax: +81-(0)42-587-5564

ED International Marketing Department II (Asia)

421-8, Hino, Hino-shi, Tokyo 191-8501, JAPAN
Phone: +81-(0)42-587-5814  Fax: +81-(0)42-587-5110

Electric Device Information of EPSON WWW server
http://www.epson.co.jp I
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BIPOLAR LINEAR INTEGRATED CIRCUIT
SILICON MONOLITHIC

TOSHIBA~ ELECTRONIC 02

I)E. 9097247 0019128 3

TA7504P/S

SINGLE OPERATIONAL AMPLIFIER
OPERATIONAL AMPLIFIER
DC AMPLIFIER

: GV=1X105(Typ.)
¢ Pp=50mW (Typ.)
. High Common Mode Input Voltage : CMVyN=t13V (Typ.)

. High Gain

. Low Power Dissipation

. High Differential Input Voltage: DViN=30 (Typ.)
. Low Input Offset Voltage : Vio=1mvV (Typ.)
. No Frequency Compensation

. Absence of Latch-up

. Offset Null Capability

. Short Circuit Protection

7-79-05-10
Unit in mm
8 5
nmMmMmoMomn
]
<
=
[re)
@
OO
1 4
10.0MAX = 7.62+0.25
=
5 =
2 °
(=]
o { b 11 n
2 l”
[ H
= J
a9 A
05015 0~.5° :
H +01 .
2.54+025 1.2+0i5 QR5—-005
}

Lead pitch is 2 54 and tolerance is
+Q25 against theoretical center of
each lead that is obtained on the
basis of No.l and No.8 leads.

JEDEC -
TOSHIBA 3DBA-P
VOLTAGE OFFSET NULL CIRCUIT L,
Unit in mm
178 MAX c L0
&
o) =
& |
m U ir U v ’ I
+— v
= || ast015 2.54+0.25
= 1.2+0.25 025+Q15
MAXIMUM RATINGS (Ta=25°C) « °
pu]
CHARACTERISTIC SYMBOL RATING UNIT [ R 13
N 4
Supply Voltage Vee,VEE t18 v \1 ,71 o]
Differential Input Voltage DVIN 130 v
Lead pitch is 254 and tolerance is
Input Voltage VIN Vee ~VEE \ +0R5 against theoretical center of
each lead that is obtained on the
Power Dissipation TAT504P P 200 mW basis of Nc.l lead.
TA7504S D 400
5 JEDEC -
Operating Temperature Topr ~30 ~75 TOSHIBA S7A-D
Storage Temperature Tstg ~55 ~125 °
—289— A
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0019129
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TOSHIBA~ ELECTRONIC 02 DE
£355 L .3:,,-;-;~ oo LESR 1oZs ammn 23 ozare - . - T—79-05-10
ELECTRICAL CHARACTERISTICS (Vge=15vV, VEE=-15V, Ta=25°C)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Input Offset Voltage V1o 1 |Rg =10k - 1 5 mV
Input Offset Current I10 2 - - 30 200 nA
Input Bias Current 11 2 - - 200 500 nA
Common Mode Input Voltage CMV 1IN 3 - 12 | +13 - \Y
= t t -
Maximum Output Voltage Vou 4 R, 210kQ 12 14 \
VOMR RL =2k +10 | 13 -
Maximum Output Voltage Swing Vop-p 5 |Ry=10kQ, f=1kHz 24 28 -
Output Short Circuit Current Ios 4 - - 20 - mA
Input Impedance ZIN - |f=1kHz 0.3 1 - MQ
Output Impedance ZouT - |f=1kHz - 60 -
. _ |Rp=2kQ, Voyr=t10V ~ 3
Voltage Gain Gy £=10kHz 20 | 100 x10
Common Mode Input Signal CMRR 3 |oMvin=ti0ov, £=1000z | 70 | 90 | - | dB
Rejection Ratio
Supply Voltage Rejection SVRR 1 |Rg =10k - 30 {150 | wV/V
Ratio
Power Dissipation Pp 6 - - 50 85 mW
Temperature Coefficient of Rg =10kQ, _ o
Input Offset Voltage 410/ 4T 1 Ta=-30"7500 > 50 |av/7C
Slew Rate SR 7 |RpL=2kQ - 0.5 - V/us
Rise Time ty 8 |cp=100pF, Rp=2kQ - 0.3 - us
Over Short eover - 5 -
Input Noise Voltage enp-p 9 [Rg=10k2, £=0 ~100H= - 6 - ay

EQUIVALENT CIRCUIT

NON—INVERTING
INPUT

<
~

——@ OUTPUT

INVERTING
INPUT ]
N -] G C
2 &4 3 03
= 0 «
S
P’ Il
LN
Sl g g 91 ¢ :l I
2 O I X3 o o X
s} t 0 0 Il o
le]
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T-79-05-10
TA7504P/S

TOSHIBA-. ELECTRONIC 02 DE“ 9097247 0019130 1 r

TEST CIRCUIT
(1) Vig, 4V10/4T, SVRR
V1o=VouTt/1000

Vee
10MQ0) T _
SVRR = YOUT=VOUT?
1000 x 5

VouTl ; (Vec, -VEE = 17.5(V)
vouT2 ; (Vcc, -VEE = 12.5(V)
4V10/ 4T=1V10(25°C)-v10(-30°C) |/55
410/ 4T=1V10(25°C)-V10(75°C) | /50

LoK(Y

I1o=|I12-113|
_ 1124113
I1 = 2

(3) CMViy, CMRR

CMVTN @ Vour=t10(Vpc), VIN MEASURED
CMRR : VIN=7.07(Vyms), VouT MEASURED

Ry v
—W - IN _ 7070
ok CMRR = 20 fog VouT 20 fog Vour (dB)
VIN bt 1000

10k}
AC <~>
DC
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[N




TOSHIBA. ELECTRONIC 0O¢2

TA7504P/S

T-79-05-10

IE KLEkEDk .El]Fi],E!L el |

(4) VoM, VoMr, Ios

Vee
0

SWz

VoM,VoMR : SW2 : OPEN CIRCUIT

SWy : TERMINAL 1 OR 5

Igg : SWp : SHORT CIRCUIT
SW; : TERMINAL 1 OR 5

Ios
(5) GV s VOp—p
C : DC COUPLE
Cy : HF BYPASS
w>=>>1/RC
Gy=VouT/VIN
(6) Pp
Voo
Iee Pp=(Vec-VEE) IcC
=(Vgc-VEE) IEE
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TOSHIBA- ELECTRONIC 02 DEIHDH?F_’H? 0019132 5 l

T-79-05-10
TA7504P/$S

(1) SR Vout

(8) RESPONSE TIME

Vour
OVER SHOOT
20mV |- — — — — —
BV - — = — —
1
I
]
|
{
I
|
2mvE — .
0 i
|
RISE TIME
(9) enp-p
FILTER
g 0~ 100Hz [ +Vopeak (V)
) l

‘VOpaak €))

R

VEE

enp-p=( [#Vopeak| + |-Vopeak|) x10 (V) jr
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0972u

g - f Gy — f
80 140 _
] Voe=15V ~ I Vog=15V
23]
40 - . -
g Vgp=—15V ) 120 Vegp=—15V
Ry=10k() b 71 =
3 0 o g g 100 | I Rp,=Rk()
g N N Ta =25C @ q Ta=25C
—0 i I 2 80 | 1]
b ; a ] i
5 —80 N i g 60 | i I NI i
] 110 - Il
: l i g NI
8 -2 g 40 ]
< 3 | 1
£ 160 = 20 i
] )
) q
—200 I | § o 0 N
1 10 100 1k 10k 100k 1M 1 10 100 1k 10k 100k 1M
FREQUENCY £ (Hz) FREQUENCY £ (Hz)
o Gy - Vg, VEm
o 120
o Vio — Rg - Rp=2k()
O e
~ Vge=15V ° Ta=25C
o
& 2oL VEg=-15V z 110
o <
@ | Ta=257C &
< 16 & |
& E 100 e
3 N
> i 15 ,/
& / > L~
2] [N
£ 8 ,/ 8§ % ]
[
o / 3 //
=
Bt & P
a 4 IH [N
= 1 o 80
o 0 — 0 3 8 2 16 20
a1l 6305 1 375 10 3050 100 300500 SUPPLY VOLTAGE Vgg,Vgm (V)
SIGNAL SOURCE RESISTANCE Ry ‘x(2)
Vop-p — Ry
28
© = Ta=26C L]
- Z _
IIO Ta E( 24 Vg=%15V
~ 80 ™
< Voe=15V 2
3 o 5 5 a0 ANl
g Vgp=-16V 2 Vg=+12V
2 Ny
& o 60 g |
1 = 16
g - N e /
= ™ =
(] \ [ (
& 40 IS 2 12
& /
2} N &
& N 2 Y
= ‘\ o 8
° 20 P g
5 ™~ =
[ — H 4
= — ><_$‘
H =
0 0
—40 -20 0 20 40 60 80 al 03 05 1 3 5 10 30 50
AMBIENT TEMPERATUR Ta (C) LOAD RESISTANCE Ry (k())
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55 s

S U 1-79-05-10

TOSHIBA+ ELECTRONIC 02 DE]“ID"]?EH? 0039134 9 r

TA7504P/S

~ CMRR - f = Pp — Vce, VEE
38 = e
~ co= =] Ta =25C
& 140 . ~
;;;E VEE=—15¥ a 100
a
o O 1 Rg=10kQ
58 100 Ta=25C Z 80
=
B [
ﬂé 80 =~ T é 60 p.
a 60 s A
oz [ w
=0 a A
=2 40 540 L
20 ]
38 £ =20 ]
O n o o |~
10 100 1k 10k 100k o, I
FREQUENCY f (Hz) O R 4 51 8 10 1R 14 16 18
© PPLY VOLTAGE Voo, Vee (V)
VOp—p - f
32
’; Vee=15V CMVIN — Vce, VEE
16
‘;28 \ VEg=—15V -
2l T mu-iow o
O 24 . Bo=
g \ Ta =25C 2 é“ +CMVTN /’
2 =20 l 53 12 /]
& \ & 4 r
g e
o 16
2 \ E 10 ////
5 12 \ = ,/ — CMVIN
& & /
5 5 8 4
o 8 s )
=
2 4 N g é ////
g H g Y%
g \’\ (&) ¢
) =1 4
100 ik 10k 100k M 4 [§] 8 10 12 14 16 18
FREQUENCY £ (Hz) SUPPLY VOLTAGE Vg, Veg (V)
PULSE CHARACTERISTICS
® 12
& I
~
ZaS
52, g
= S |\
g .0 ] \
m>oa 1
g HEA
o
o |
a2 1
= |
2E i \\
[o N2 \
> t
£ E -8 1 \
e -
2 Vgp=-15V r—-- ==
—12 | ST T N S SN N

— 10us/div
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TOSHIBA TA75558P/S/F

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT = SILICON MONOLITHIC

TA75558P, TA75558S, TA75558F

DUAL OPERATIONAL AMPLIFIER

The TA75558P, TA75558S and TA75558F are Low-Noise TA75558P
Operational Amplifiers with High Speed and Wide
Bandwidth.

FEATURES
® Internal Frequency Compensation Type
® Pin Compatible with TA75458P, TA75458S and TA75458F DIP8-P-300-2.54A

® Possible to Exchange the Position of 9 Pin for 1 Pin TA755585
Because of Pin Connection Being Symmetric.
(TA75558S Device Only)

® Wide Band Range : fr=3MHz (Typ.)

® Suitable Application for Active Filter Equalizer Amplifier
and Headphone Amplifier.

SIP9-P-2.54A
TA75558F

SOP8-P-225-1.27

Weight
DIP8-P-300-2.54A : 0.5g (Typ.)
SIP9-P-2.54A : 0.99 (Typ.)

SOP8-P-225-1.27 : 0.1g (Typ.)

1 2001-06-19



TA75558P/S/F

TOSHIBA

PIN CONNECTION (TOP VIEW)

TA75558P

TA75558F

8 () N1 (@)
NORE®
g 1no ()

204 ()

CEEN

@ v (+) NI
@ v (=) NI
(©) v Lno

TA75558S

g ()N (@)
g ()N ()
g 1no
294 ()

CEE)

@ v (+) NI
(2) v (=) NI
(©) v 1no

o) J0A

<) 8 1no
(D 8 (=) N

@ 8 (+) NI
(D) 33,

(<

(9 v (+) NI
@ v (=) NI
(~) v 1no
D 204

EQUIVALENT CIRCUIT

IN(-)B

IN(+) B

Vee ©

IN(-) A

IN(+) A

Veg O
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TOSHIBA TA75558P/S/F

MAXIMUM RATINGS (Ta =25°C)

TA75558P
HARACTERISTI YMBOL TA7 F NIT
C C STIC S (0] TA755585 5558 u
s v Volt Vce +18 +18 v
upply Voftage VEE -18 -18
Differential Input Voltage DVIN +30 130 \Y
Input Voltage VIN Vece~VEE Vce~VEE \Y
Power Dissipation PD 500 240 mw
Operating Temperature Topr -40~85 -30~70 °C
Storage Temperature Tstg -55~125 -55~125 °C
ELECTRICAL CHARACTERISTICS (Vcc=15V. VEE= - 15V. Ta =25°C)
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. UNIT
CUIT
Input Offset Voltage Vio 1 |Rg= 10k{) — 0.5 6 mV
Input Offset Current llo 2 — — 5( 200 nA
Input Bias Current I 2 — — 60| 500 nA
Common Mode Input MV 3 . £12 14| _ Vv
Voltage
Maximum Output VoM 6 R =10k 112 14| — v
Voltage VOMR R =2kQ +10 | +13| —
Source Current lsource 8 — — 40| — mA
Sink Current lsink 7 — — 40| — mA
Voltage Gain (Open Gy 5 |VouT= %10V, Ry =2kQ 86 | 100 — dB
Loop)
Common Mode Input -
Signal Rejection Ratio CMRR 3 |Rg=10k) 70 €0 — dB
Supply Voltage
VRR 1 |Rq= 10k(2 — 1 V/Vv

Rejection Ratio 5 9=10 0| 1501 v/
Slew Rate SR 9 [Gy=1, RL=2kQ — 10 — V/us
Unity Gain Cross
Frequency fr 5 |Open Loop — 30 — MHz
Supply Current Icc, lgg | 4 — — 40| 6.0 mA
Equivalent Input Noise _ _
Voltage VNI — |Rg =1k}, f=30Hz~30kHz — 25| — “Vrms
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TOSHIBA

TA75558P/S/F

TEST CIRCUIT

(1) Vio. SVRR

b3 % O Vout

VEE

2 I ho

Vee

(=)

VEE

(3) CMV|N, CMRR Vee
o
1MQ

AA
VWV

10kQ
A N\
(o]
VIN l 2

Vio=VouyTt/100
SVRR =20fog E (dB)
VouT1-VouT2 1

E= X
|(Vcc1 -VEE1) - (Vec2 - VEE2) | 100

VouTt1 : Vout (Vcc. VEE= 28V)
Vout2 : Vout (Ve VEE= £18V)
Vecer 1 Vee=-8V

VEE1 : VEE=-8V

Vee2 @ Vec=+18V

VEE2 : VEg=-18V

Vee

ol o=l (=)=l(+)l

VEE

CMRR =20€fog Gp/Gc (dB)

Gp : DIFFERENTIAL VOLTAGE GAIN
G¢c : COMMON MODE VOLTAGE GAIN
CMV)y : V|N = - 12V, 12V SUPPLIES

2001-06-19



TOSHIBA TA75558P/S/F

(4) Icc

vee e lcc : Vee, VEE= 215V

VEE

(5) Gy, fr

Ve e Gy=20¢0g eg/ej(dB)

R>1/Wc1

Cq1: COUPLING CONDENSER

Cy : HIGH FREQUENCY BYPASS CONDENSER
>4 0e e fT : INPUT FREQUENCY AT ej=¢q

iﬂ
1
O Vecd

(6) Vom. VOMR

&)

AA
V

NAs

oVee e VoM : (+): SW1 IS SIDE A, SW2 IS SIDE A
(-): SW1 IS SIDE B, SW2 IS SIDE A
e VOMR : (+): SW1 IS SIDE A, SW2 IS SIDE B
(-): SW1 IS SIDE B, SW2 IS SIDE B

10k >
2k)
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TOSHIBA

TA75558P/S/F

(7) lsink

Vee

+1V 1 Isink

VEE

(8) lsource

Vee

F1V l Isource

(9) SR

JL D:l;:>__° o

2k)

_______________

OUTPUT WAVEFORM

tr

INPUT WAVEFORM
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TOSHIBA

TA75558P/S/F

CHARACTERISTIC
Gy - f

120
Vee=15V
VEg=-15V
Ta=25°C

R =2kQ)

100

80

60

40

20

OPEN LOOP VOLTAGE GAIN Gy (dB)

1 10 100 1k 10k 100k ™ 10M

FREQUENCY f (Hz)

VNL - f
100

Vee=15Vv
500 VEg=-15V
Ta=25°C
300 \ Rg =500

Hz )

100 X

50
30 N

VNI

EQUIVALENT INPUT NOISE VOLTAGE
(nv/

ow ul

B 3 5 10 30 50 100 300500 1k

FREQUENCY f (Hz)

VOp_p - f

28

20

VOpp (V)

Vee=15V
4 VEg=-15V \
R =2k \\
R Ta=25°C N
Y

1 10 100 1k 10k 100k ™

MAXIMUM OUTPUT VOLTAGE SWING

FREQUENCY f (Hz)

MAXIMUM OUTPUT VOLTAGE SWING
VOpp (V)

MAXIMUM OUTPUT VOLTAGE Vom (V)

(nA)

INPUT BIAS CURRENT

Vop-p - RL
32 P-p
Vee=15V
Vggp=-15V
28 =
Ta=25°C P
[
]
//
24 o
//

/

16 /
/
w1/

0.1 03 05 1 3 5 10
LOAD RESISTANCE R (k{))

Vom - Vcc, VEE

15
S
10 :::
s
IBESNINNNN
0
-5 \ \\
k‘\
Sy
_15 \
+6 +8 +10 +12 14 +16 +18
SUPPLY VOLTAGE Vcc, VEg (V)
I} - Ta
80
Vce=15V
VEg=-15V
70 Ta=25°C
"~
60
_—
50 =
40
30
20
-40 -20 0 20 40 60 80

AMBIENT TEMPERATURE Ta (°C)
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TOSHIBA

TA75558P/S/F

POWER DISSIPATION Pp (mw)

Pb - Ta
600
FREE AIR
® TA75558F
500 b © TA75558P. TA755585
N
N,
400 N
\\
N
300 N
@ N\
~ N
200
[O2m
100
0
0 20 40 60 80 100 120

AMBIENT TEMPERATURE Ta (°C)

140
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TOSHIBA TA75558P/S/F

PACKAGE DIMENSIONS
DIP8-P-300-2.54A

]
]
il
Non

&7
6.4140.2

1 4
. 10.1MAX N
. 9.610.2 "
0.85+0.1

0.991YP

1.240.1

Weight : 0.5g (Typ.)
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TOSHIBA

TA75558P/S/F

PACKAGE DIMENSIONS
SIP9-P-2.54A Unit : mm
3.240.2
/ NA K ﬂ“
ol X
al =
wl D
\ 4 ™~ ——r—]
VAR 1o |
| | | X F
9 S
- "
0.98TYP H 0.5:10.1 50256 0.2580s
» 1/ VY bl
1.240.1
5 22.78MAX
. 22.28+0.2 |
Weight : 0.9g (Typ.)
10 2001-06-19




TOSHIBA

TA75558P/S/F

PACKAGE DIMENSIONS
SOP8-P-225-1.27
8 5

el ——
g\_! (23]
8 9
e I @
\z‘/: : !
] f !
1 4
0.595T7YP | | 0.410.1 o
T ]
1.27
5.5MAX .
y 5.010.2 .
I N
——-5r-3
—
—-e
oAl 9
o

Weight : 0.1g (Typ.)

Unit : mm
17 =l 2
IMEE
~3
ESt
pld
= |
L |, 0.52540.2

2001-06-19
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TOSHIBA TA75558P/S/F

RESTRICTIONS ON PRODUCT USE

000707EBA

@ TOSHIBA is continually working to improve the quality and reliability of its products.

Nevertheless, semiconductor devices in general can malfunction or fail due to their inherent
electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer,
when utilizing TOSHIBA products, to comply with the standards of safety in making a safe
design for the entire system, and to avoid situations in which a malfunction or failure of such
TOSHIBA products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent TOSHIBA products specifications. Also, please
keep in mind the precautions and conditions set forth in the “Handling Guide for
Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook"” etc..

@® The TOSHIBA products listed in this document are intended for usage in general electronics
applications (computer, personal equipment, office equipment, measuring equipment, industrial
robotics, domestic appliances, etc.). These TOSHIBA products are neither intended nor
warranted for usage in equipment that requires extraordinarily high quality and/or reliability or
a malfunction or failure of which may cause loss of human life or bodily injury (“Unintended
Usage”). Unintended Usage include atomic energy control instruments, airplane or spaceship
instruments, transportation instruments, traffic signal instruments, combustion control
instruments, medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA
products listed in this document shall be made at the customer's own risk.

@ The products described in this document are subject to the foreign exchange and foreign trade
laws.

@® The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA CORPORATION for any infringements of
intellectual property or other rights of the third parties which may result from its use. No
license is granted by implication or otherwise under any intellectual property or other rights of
TOSHIBA CORPORATION or others.

® The information contained herein is subject to change without notice.
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TOSHIBA TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

TOSHIBA BIPOLAR LINEAR INTEGRATED CIRCUIT = SILICON MONOLITHIC

TA78LO0O5AP, TA78LO06AP, TA78L007AP, TA78L075AP, TA78LO08BAP
TA78LO09AP, TA78L0O10AP, TA78L012AP, TA78L132AP
TA78LO15AP, TA78L018AP, TA78L020AP, TA78L024AP

THREE TERMINAL POSITIVE REGULATORS
5V,6V,7V,75V,8V,9V, 10V, 12V, 13.2V, 15V, 18V, 20V, 24V

FEATURES
® Suitable for TTL, C2MOS Power Supply il
® |[nternal Short-Circuit Current Limiting
® |[nternal Thermal Overload Protection
® Maximum Output Current of 150 mA (T; = 25°C)
® Available in the Plastic TO-92MOD Package
1. INPUT
31 2. OUuTPUT
2 3. COMMON
P-SSIP3-1.27
Weight : 0.36 g (Typ.)
EQUIVALENT CIRCUIT
: () npuT
—": Q14 Q S——EQ
1 Q1 2 >
o Q
o #:: '\LZ_KQ,B
xS Q
Q4 Qe " 0 <
% ¢ Qs [ ¢ g =2
£3 &3 H——F 10 @ outrur
23 -LKQQ £
t—Kaz207 Qs
=3 o £3
? () common
980910EBA1

@ TOSHIBA is continually working to improve the quality and the reliability of its products. Nevertheless, semiconductor
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress.
It is the responsibility of the buyer, when utilizing TOSHIBA products, to observe standards of safety, and to avoid
situations in which a malfunction or failure of a TOSHIBA product could cause loss of human life, bodily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent products specifications. Also, please keep in mind the precautions
and conditions set forth in the TOSHIBA Semiconductor Reliability Handbook.

@ The products described in this document are subject to the foreign exchange and foreign trade laws.

@ The information contained herein is presented only as a guide for the applications of our products. No responsibility
is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third
parties which may result from its use. No license is granted by implication or otherwise under any intellectual
property or other rights of TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.
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TOSHIBA TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

MAXIMUM RATINGS (Ta = 25°C)

CHARACTERISTIC SYMBOL RATING UNIT

TA78LO05AP
TA78LO06AP
TA78LO07AP
TA78LO75AP
TA78LO08SAP
TA78LO09AP
Input Voltage TA78LO10AP VIN Y
TA78L012AP
TA78L132AP
TA78LO15AP
TA78LO18AP
TA78L020AP 40
TA78L024AP
Power Dissipation (Ta = 25°C) PD 800 mW
Operating Temperature Topr -30~85 °C

Storage Temperature Tstg -55~150 °C

Junction Temperature Tj 150 °C

Thermal Resistance Rth (j-a) 156 °C/W

35
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TOSHIBA

TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

TA78LO05AP

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, Vi = 10V, loyT = 40 mA, C|N = 0.33 »F, CoyT = 0.1 F, 0°C = Tj = 125°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. [MAX.| UNIT
CUIT
Output Voltage VouT 1 [Tj = 25°C 4.8 50| 5.2 Vv
Line Reaulation Req-lin 1 T o agec 7OV = VN = 20V — 551 150 |
ine Reguiatio egrine i= 8O0V =VpN=20V — | a5[ 100
_ L |10mA=1gyT= 100mA | — 11| 60
Load Regulation Reg-load 1 [Tj = 25°C 1.0mA = louT = 20 mA — 50 30 mV
=< =<
70V =ViN = 20V, 475 | — | 5.25
Output Voltage VouT 1 [T} = 25°C[1.0mA = IgyT = 40 mA Vv
1T0mA=IgyT=70mA | 475 — [ 525
Quiescent Current | 1 Hi=25¢ — | 1] 804
uiescent ~u B Tj = 125°C — | = [ 55
Quiescent 8OV=VNy=20V — | = 1.5
Al 1 i = 25°
Current Change B Ti=2C omA=oUT=40mA | — | — [ o1] ™
Output Noise Voltage | VNO 2 |Ta = 25°C, 10Hz = f = 100 kHz — 40| — |#Vims
Long Term Stability |AVout/4t| 1 — — 12| — |mV/kh
. L f = 120Hz,
Ripple Rejection R.R. 3 8OV = VN = 18V, Tj = 25°C 11 49 | — dB
Dropout Voltage Vp 1 [Tj = 25°C, loyTt = 150 mA — 17| — Vv
Average Temperature
Coefficient of Output | Tcyo 1 |loyT = 5mA — | -06| — |mvV/°C
Voltage
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TOSHIBA

TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

TA78LO06AP

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, VN = 11V, louT = 40 mA, C|N = 0.33 «F, Coyt = 0.1 xF, 0°C = Tj = 125°C)

CHARACTERISTIC SYMBOL EEJ%: TEST CONDITION MIN. | TYP. [MAX.| UNIT
Output Voltage VouT 1 [Tj = 25°C 5.76 6.0 | 6.24 Vv
Line Regulation Reg-line 1 [Tj = 25°C 81V = ViN = 21V — >0 | 150 mV

J 9.0V=V|NE 21V — 45| 110
_ L |10mA=1gyT= 100mA | — 12| 70
Load Regulation Regload | 1 |Tj = 25°C 1.0mA = |83T = 40 mA — 55 35 mV
8IV=V|NE 21V
5.7 — 6.3
Output Voltage VouT 1 |Tj = 25°C|[1.0mA = IgyT = 40 mA v
1.0mA=SlgyT=70mA | 57| — 6.3
Quiescent Current I 1 Tj = 25 — 311 60 mA
Tj = 125°C — | — | 55
Quiescent Alg 1|7 = 25% 90V=V|NE 20V — — 1.5 mA
Current Change 1.0mA = lopyT = 40 mA — — 0.1
Output Noise Voltage | VNO 2 |Ta = 25°C, 10Hz = f = 100 kHz — 40| — |u#Vims
Long Term Stability |AVoyT/4t| 1 — — 14| — |mV/kh
Ripple Rejection R.R. 3 ;Z\jzéo UIZN < 19V, T = 25°% 39| 47| — | dB
Dropout Voltage Vp 1 [Tj = 25°C, loyTt = 150 mA — 17| — Vv
Average Temperature
Coefficient of Output | Tcyo 1 |loyT = 5mA — | -07| — |mv/°C
Voltage
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TOSHIBA TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

TA78LO07AP
ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, VN = 12V, loyT = 40 mA, C|N = 0.33 F, Coyt = 0.1 xF, 0°C = Tj = 125°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. [MAX.| UNIT
CUIT
Output Voltage VouT 1 [Tj = 25°C 6.72 7.0 7.28 Vv
Line Requlation Req-lin 1 |r 2 gsec |22V E VN = 22V — 50[ 160 |
ine Reguiatio egrine i= 10V =V = 22V — 45| 115
_ L |10mA=IgyT=100mA | — 13| 75
Load Regulation Reg-load 1 [Tj = 25°C 1.0mA = louT = 20 mA — 6.0l 20 mV
=< =
9.2V = VN = 22V 6.65 | — | 7.35
Output Voltage VouT 1 [T} = 25°C[1.0mA = IgyT = 40 mA Vv
1T.0mA=IlpyT=70mA | 6.65| — | 7.35
Quiescent Current ! p =2 — [ 31 8 A
uiesce urre B T = 125°C — — 6.0
i MMV=V|NE=E 22V — — 1.5
Quiescent Alg 1 [Tj = 25°C IN mA
Current Change 1.0mA = lopyT = 40 mA — — 0.1
Output Noise Voltage | VNO 2 |Ta = 25°C, 10Hz = f = 100 kHz — 50| — |#Vims
Long Term Stability |AVout/4t| 1 — — 17| — |mV/kh
. — f = 120 Hz,
Ripple Rejection R.R. 3 10V = Vi = 20V, Tj = 25°C 37 46| — dB
Dropout Voltage VD 1 [Tj = 25°C, loyTt = 150 mA — 1.7 — Vv
Average Temperature
Coefficient of Output | Tcyo 1 |loyT = 5mA — |-0.75| — |mv/°C
Voltage
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TOSHIBA

TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

TA78LO75AP

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, VN = 13V, loyT = 40 mA, C|N = 0.33 »F, CoyT = 0.1 F, 0°C = Tj = 125°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. [MAX.| UNIT
CUIT
Output Voltage VouT 1 [T = 25°C 721 75| 779 V
Line Requlation Req-lin 1 |5 2 gsec |28V = ViN = 23V — 40| 170
ine Reguiatio egrine i= 105V =V|y= 23V — 40| 120
_ [1omA=1gyTr=100mA | — 14| 80
Load Regulation Reg-load 1 [Tj = 25°C 1.0mA = louT = 20 mA — 65 20 mV
=< =
9.8V = ViN =23V, 7.125| — |7.875
Output Voltage VouT 1 [T} = 25°C[1.0mA = IgyT = 40 mA Vv
1.0mA = lgyT = 70mA [7.125] — [7.875
Quiescent Current ! p =2 — [ 31 5 A
uiesce urre B T = 125°C — — 6.0
i 105V=VN=23V — — 1.5
Quiescent Alg 1 |1 = 25°C IN mA
Current Change 1.0mA = lopyT = 40 mA — — 0.1
Output Noise Voltage | VNO 2 |Ta = 25°C, 10Hz = f = 100 kHz — 60| — |#Vims
Long Term Stability |AVout/4t| 1 — — 19| — |mV/kh
. — f = 120 Hz,
Ripple Rejection R.R. 3 MV = V= 21V, Tj = 25°C 37 45| — dB
Dropout Voltage Vp 1 [Tj = 25°C, loyTt = 150 mA — 1.7 — Vv
Average Temperature
Coefficient of Output | Tcyo 1 |loyT = 5mA — |-0.75| — |mv/°C
Voltage
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TOSHIBA

TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

TA78LO08AP

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, VN = 14V, loyT = 40 mA, C|N = 0.33 »F, CoyT = 0.1 F, 0°C = Tj = 125°C)

CHARACTERISTIC SYMBOL EEIST; TEST CONDITION MIN. [ TYP. | MAX.| UNIT
Output Voltage VouT 1 [Tj = 25°C 7.7 8.0| 83 Vv
Line Regulation Reg-line 1 [Tj = 25°C 105V = ViN = 23V — 20| 175 mV

J 1MV=Vy =23V — 12| 125
Load Regulation Reg-load | 1 [T} = 25°C 12 zii :8312 lg(:nrzA : 71_3 ig mV
105V =V|N = 23V,
7.6 — 8.4
Output Voltage VouT 1 [Tj = 25°C|1.0mA = IgyT = 40 mA Y
1T0MA=IguT=70mA | 76 | — | 84
Quiescent Current I 1 Tj = 25 — 311 65 mA
T, = 125°C — | — ] 60
Quiescent Alg 1|7 = 25% MV=V|NE 23V — — 1.5 mA
Current Change 1.0mA = lopyT = 40 mA — — 0.1
Output Noise Voltage | VNO 2 |Ta = 25°C, 10Hz = f = 100 kHz — 60 | — |4Vims
Long Term Stability |AVoyT/4t| 1 — — 20 — |mV/kh
Ripple Rejection R.R. 3 :;VZO\:ZN' < 23V, T = 25°%C 37 | 45| — | dB
Dropout Voltage Vp 1 [Tj = 25°C, loyTt = 150 mA — 17| — Vv
Average Temperature
Coefficient of Output | Tcyo 1 |loyT = 5mA — [ -08| — |mv/°C
Voltage
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TOSHIBA TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

TA78LO09AP
ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, VN = 15V, louT = 40 mA, C|N = 0.33 F, Coyt = 0.1 xF, 0°C = Tj = 125°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. [MAX.| UNIT
CUIT
Output Voltage VouT 1 [Tj = 25°C 8.64 9.0 9.36 Vv
Line Reaulation Req-lin 1 | < 2sec 114V = V|N = 24V — 80| 200 |
ine Reguiatio egrine i= 12V =V = 24V — 20{ 160
_ [1omA=1gyTr=100mA | — 17| 90
Load Regulation Reg-load 1 [Tj = 25°C 1.0mA = louT = 20 mA — 3ol 45 mV
= =
11.4V=V|N= 24V, 855 | 9.45
Output Voltage VouT 1 [T} = 25°C[1.0mA = IgyT = 40 mA Vv
1T.0mA=IlpyT=70mA | 855 | — | 945
Quiescent Current | =2 — 32 651 A
uiescent ~u B Tj = 125°C — | =] 60
i 12V=V|NE 24V — — 1.5
Quiescent Alg 1 T, = 25°€ IN mA
Current Change 1.0 mA = lpyT = 40mA — — 0.1
Output Noise Voltage | VNO 2 |Ta = 25°C, 10Hz = f = 100 kHz — 65| — |#Vrms
Long Term Stability |AVout/4t| 1 — — 21 — |mV/kh
. — f = 120 Hz,
Ripple Rejection R.R. 3 12V = Vi = 28V, T = 25°C 36 44| — dB
Dropout Voltage Vp 1 [Tj = 25°C, loyTt = 150 mA — 1.7 — Vv
Average Temperature
Coefficient of Output | Tcyo 1 |loyT = 5mA — |-0.85 — |mv/°C
Voltage
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TOSHIBA

TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

TA78LO10AP

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, VN = 16V, louT = 40 mA, ()N = 0.33 xF, Coyt = 0.14F, 0°C =Tj = 125°C)

CHARACTERISTIC SYMBOL EEJIST: TEST CONDITION MIN. | TYP. [MAX.| UNIT
Output Voltage VouT 1 [Tj = 25°C 9.6 10 | 104 Vv
Line Regulation Reg-line 1 [Tj = 25°C 12.5V = ViN = 25V — 80| 230 mV

J 1BVEVNS 25V — 30| 170
Load Regulation Reg-load | 1 [T} = 25°C 12 zii :8312 lg(:nrzA : 81§ Zg mV
125V =V|N = 25V,
9.5 — 10.5
Output Voltage VouT 1 |Tj = 25°C|{1.0mA = lgyT = 40 mA Y
1.0mA=IloyT=70mA | 95 | — | 105
Quiescent Current I 1 Tj = 25 — 32| 65 mA
Tj = 125°C — | — ] 60
Quiescent Alg 1|7 = 25% 1BV=V|NE 25V — — 1.5 mA
Current Change 1.0mA = lopyT = 40 mA — — 0.1
Output Noise Voltage | VNO 2 |Ta = 25°C, 10Hz = f = 100 kHz — 70| — |[4#Vims
Long Term Stability |AVoyT/4t| 1 — — 22 — |mV/kh
Ripple Rejection R.R. 3 ’;;VZO\ZZN' < 24V, T = 25°% 36 | 43| — | dB
Dropout Voltage Vp 1 [Tj = 25°C, loyTt = 150 mA — 17| — Vv
Average Temperature
Coefficient of Output | Tcyo 1 |loyT = 5mA — | -09| — [mv/°C
Voltage
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TOSHIBA

TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

TA78L0O12AP

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, VN = 19V, louT = 40 mA, C|N = 0.33 «F, Coyt = 0.1 xF, 0°C = Tj = 125°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. [MAX.| UNIT
CUIT
Output Voltage VouT 1 [Tj = 25°C 11.5 12 | 125 Vv
Line Requlati Reqi 1 |7 - agec A5V S VN = 27V — 120 | 250 v
ine Regulation eg-line j= 16V = VN = 27V — 00 2001 ™
_ L |10mA=IgyT=100mA | — 20 | 100
Load Regulation Reg-load 1 [Tj = 25°C 1.0mA = louT = 20 mA — 10 =0 mV
145V =V|N = 27V,
11.4 — 12.6
Output Voltage VouT 1 [T} = 25°C[1.0mA = IgyT = 40 mA Vv
1.0mA=IguT=70mA | 114 | — [ 126
Quiescent Current ! p =2 — [ 321 &5 A
uiesce urre B T, = 125 — — 60
i 16V=V|NE=E 27V — — 1.5
Quiescent Alg 1 [Tj = 25°C IN mA
Current Change 1.0mA = lopyT = 40 mA — — 0.1
Output Noise Voltage | VNO 2 |Ta = 25°C, 10Hz = f = 100 kHz — 80| — |u#Vims
Long Term Stability |AVout/4t| 1 — — 24| — |mV/kh
. — f = 120 Hz,
Ripple Rejection R.R. 3 15V = Vi = 25V, Tj = 25°C 36 41| — dB
Dropout Voltage Vp 1 [Tj = 25°C, loyTt = 150 mA — 17| — Vv
Average Temperature
Coefficient of Output | Tcyo 1 [loyT = 5mA — [-10] — |[mv/°C
Voltage
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TOSHIBA

TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

TA78L132AP

ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, VN = 21V, louyT = 40 mA, C|N = 0.33 »F, CoyT = 0.1 F, 0°C = Tj = 125°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. [MAX.| UNIT
CUIT
Output Voltage VouT 1 [T = 25°C 1267 | 13.2[13.73| V
Line Requlation Req-lin 1 |5 2 gsec |16 V.= Vin = 28V — 125 2701
ine Reguiatio egrine i= 17V =V = 28V — [ 105] 225
_ L [1omA=1gyT= 100mA | — 22| 120
Load Regulation Reg-load 1 [Tj = 25°C 1.0mA = louT = 20 mA — 11 60 mV
= =
16V=VIN = 28V, 1254| — [13.86
Output Voltage VouT 1 [T} = 25°C[1.0mA = IgyT = 40 mA Vv
1.0mA = loyT=70mA [12.54| — [13.86
Quiescent Current ! p =2 — | 320 65} A
uiesce urre B T = 125°C — — 6.0
i 17V =V|N = 28V — — 1.5
Quiescent Alg 1 [Tj = 25°C IN mA
Current Change 1.0mA = lopyT = 40 mA — — 0.1
Output Noise Voltage | VNO 2 |Ta = 25°C, 10Hz = f = 100 kHz — 0| — |#Vims
Long Term Stability |AVout/4t| 1 — — 28| — |mV/kh
. — f = 120 Hz,
Ripple Rejection R.R. 3 17V = VN = 27V, Tj = 25°C 34 41| — dB
Dropout Voltage VD 1 [Tj = 25°C, loyTt = 150 mA — 1.7 | — Vv
Average Temperature
Coefficient of Output | Tcyo 1 [loyT = 5mA — | -1.2| — |mvV/°C
Voltage
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TOSHIBA TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

TA78LO15AP
ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, VN = 23V, IoyT = 40 mA, C|N = 0.33 »F, CoyT = 0.1 F, 0°C = Tj = 125°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. [MAX.| UNIT
CUIT
Output Voltage VouT 1 [Tj = 25°C 14.4 15| 156| V
Line Reaulation Req-lin 1 | < 2sec 175V=V|N =30V — 130 300]
ine Reguiatio egrine i= 20V = V|y =30V — [ 110 250
_ L |1OmA=IgyT=100mA | — 25| 150
Load Regulation Reg-load 1 [Tj = 25°C 1.0mA = louT = 20 mA — 1 75 mV
= =
17.5V = VIN = 30V, 14.25| — |15.75
Output Voltage VouT 1 [T} = 25°C[1.0mA = IgyT = 40 mA Vv
1.0mA = lgyT = 70mA [14.25] — [15.75
Quiescent Current | =2 — | 33| 6op
uiescent ~u B Tj = 125°C — [ = | 60
i 20V=V|N=E 30V — — 1.5
Quiescent Alg 1 [Tj = 25°C IN mA
Current Change 1.0mA = lopyT = 40 mA — — 0.1
Output Noise Voltage | VNO 2 |Ta = 25°C, 10Hz = f = 100 kHz — 0| — |#Vims
Long Term Stability |AVout/4t| 1 — — 30| — |mV/kh
. — f = 120 Hz,
Ripple Rejection R.R. 3 185V = Vjy = 285V, T, = 25°C 34 40| — dB
Dropout Voltage Vp 1 [Tj = 25°C, loyTt = 150 mA — 1.7 — Vv
Average Temperature
Coefficient of Output | Tcyo 1 |loyT = 5mA — [ -13] — |mv/°C
Voltage
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TOSHIBA TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

TA78L0O18AP
ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, V|N = 27V, loyT = 40 mA, C|N = 0.33 »F, CoyT = 0.1 F, 0°C = Tj = 125°C)

CHARACTERISTIC SYMBOL EEJ%: TEST CONDITION MIN. | TYP. [MAX.| UNIT
Output Voltage VouT 1 [Tj = 25°C 17.3 18 | 18.7 Vv
Line Regulation Reg-line 1 [Tj = 25°C 214V = ViN = 33V — 32| 32 mV

J 22V =V = 33V — 27 | 275
Load Regulation Reg-load | 1 [T} = 25°C 12 zii :8312 lg(:nrzA : ?(5) 1;2 mV
214V = V|N = 33V,
171 — 18.9
Output Voltage VouT 1 |Tj = 25°C|[1.0mA = IgyT = 40 mA v
1.0mA=IloyT=70mA [ 17.1| — | 189
Quiescent Current I 1 Tj = 25 — 33| 65 mA
Tj = 125°C — | — ] 60
Quiescent Alg 1|7 = 25% 22V =V|N=33V — — 1.5 mA
Current Change 1.0mA = lopyT = 40 mA — — 0.1
Output Noise Voltage | VNO 2 |Ta = 25°C, 10Hz = f = 100 kHz — 150 | — |#Vrms
Long Term Stability |AVoyT/4t| 1 — — 45| — |mV/kh
Ripple Rejection R.R. 3 1;;,20\:2'\" <33V, Tj = 25°C 32 38| — dB
Dropout Voltage Vp 1 [Tj = 25°C, loyTt = 150 mA — 17| — Vv
Average Temperature
Coefficient of Output | Tcyo 1 |loyT = 5mA — [-15] — |mv/°C
Voltage
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TOSHIBA TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

TA78L020AP
ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, VN = 29V, IoyT = 40 mA, C|N = 0.33 xF, CoyT = 0.1 F, 0°C = Tj = 125°C)

CHARACTERISTIC SYMBOL EEJIST: TEST CONDITION MIN. | TYP. [MAX.| UNIT
Output Voltage VouT 1 [Tj = 25°C 19.2 20| 20.8 Vv
Line Regulation Reg-line 1 [Tj = 25°C 235V =ViN =35V — 33 | 330 mV

J 24V =V =35V — 28 | 285
Load Regulation Reg-load | 1 [T} = 25°C 12 zii :8312 lg(:nrzA : ?3 123 mV
235V=V|N =35V,
19.0 — 21.0
Output Voltage VouT 1 |Tj = 25°C|{1.0mA = lgyT = 40 mA Y
1T0mA=IgyT=70mA | 190 — | 210
Quiescent Current I 1 Tj = 25 — 33| 65 mA
Tj = 125°C — | — ] 60
Quiescent Alg 1|7 = 25% 24V =V|N=35V — — 1.5 mA
Current Change 1.0mA = lopyT = 40 mA — — 0.1
Output Noise Voltage | VNO 2 |Ta = 25°C, 10Hz = f = 100 kHz — 170 | — |#Vrms
Long Term Stability |AVoyT/4t| 1 — — 49| — |mV/kh
Ripple Rejection R.R. 3 ’;;VZO\ZZN' < 35V, T = 25°%C 31| 37| — | dB
Dropout Voltage Vp 1 [Tj = 25°C, loyTt = 150 mA — 17| — Vv
Average Temperature
Coefficient of Output | Tcyo 1 |loyT = 5mA — [-17] — |mv/°C
Voltage
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TOSHIBA TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

TA78L024AP
ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, V|N = 33V, loyT = 40 mA, C|N = 0.33 »F, CoyT = 0.1 F, 0°C = Tj = 125°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. [MAX.| UNIT
CUIT
Output Voltage VouT 1 [Tj = 25°C 23 24 25 Vv
Line Requlation Req-lin 1 |5 < g5ec |2Z5 V.= Vin = 38V — 351 350 |
ine Reguiatio egrine i= 28V = V|\ = 38V — 30 | 300
_ L |1.0mA=IgyT=100mA | — 40 | 200
Load Regulation Reg-load 1 [Tj = 25°C 1.0mA = louT = 20 mA — >0 100 mV
= =
27.5V =V =38V, 28| — | 252
Output Voltage VouT 1 [T} = 25°C[1.0mA = IgyT = 40 mA Vv
1.0mA = lgyT=70mA | 228 | — | 252
Quiescent Current | =2 — [ 351 80 4
uiescent ~u B Tj = 125°C — | =1 60
i 28V = VN = 38V — — 1.5
Quiescent Alg 1 [Tj = 25°C IN mA
Current Change 1.0mA = lopyT = 40 mA — — 0.1
Output Noise Voltage | VNO 2 |Ta = 25°C, 10Hz = f = 100 kHz — 200 — |(u#Vims
Long Term Stability |AVout/4t| 1 — — 56| — |mV/kh
. — f = 120 Hz,
Ripple Rejection R.R. 3 29V = Vjy = 39V, T = 25°C 31 35| — dB
Dropout Voltage Vp 1 [Tj = 25°C, loyTt = 150 mA — 17| — Vv
Average Temperature
Coefficient of Output | Tcyo 1 [loyT = 5mA — | -20| — |mvV/°C
Voltage
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TOSHIBA TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

TEST CIRCUIT 1/STANDARD APPLICATION

5y : :
ViN O—r@ TA78Lx x X AP \ZJ\J- © Vour
3 3 lout
™ -
("? .
o (=]

+
10 «F

TEST CIRCUIT 2 VNO

Foo—=-==—-o 1 :I NOISE
O, 1 D—s I'-_f_"-:l:_ FILTER METER
TA78Lx x X AP =1 10 Hz~ -1 oo
w — m—
Vi s I' 100 kHz ]’
H R | ¢

TEST CIRCUIT 3 R.R.

ei = 1Vpp ¢ |[A]| osciioscore
f=120H, . f—
_@TI_C TA78Lx x x AP [&/ l ------
V1N/-:1 § 2 C) f
|
o

3 - €j
: s o RR. = 20 fog —— (dB)
€o
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TOSHIBA TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

PDmax. - Ta VouT - Tj
0.8 < 5.5
\ TA78LO0O5AP
4 = VN =10V
g \\ < 53
< 0.6 AN - loyT = 40 mA
= 5
a_ 9
ot 5.1
w = -~
3 é 0.4 2 F——
8 e g "\\\
w = 49
g 5
g o2 £
g o) 4.7
0 45
0 20 40 60 80 100 -50 0 50 100 150
AMBIENT TEMPERATURE Ta (°C) JUNCTION TEMPERATURE Tj (°C)
VouT - VIN VD - Tj
8 25
TA78LO05AP
k4 Tj = 25°C s 20 —
5 6 D loyT = 70 mA
[a] —]
S > s \\?\\w = 40 mA
2 4 2 louT = 1.0mA
S lout = 10m2/ > 0
= o)
= N0 mA o
5 2 100 mA S
3 g 05
0 L 0
0 2.0 4.0 6.0 8.0 10 0 25 50 75 100 125
INPUT VOLTAGE V|y (V) JUNCTION TEMPERATURE T (°C)
IB - Tj IB = VIN
4 5
< - Z
é , \\ é 4 ——
& E: —
-
= = /7
£ :
3 3 |
> g2 ]
w w
3 TA78LOOSAP g TA78LOOSAP
ud 1 w
3 ViN = 10V 3 1 IoUT = 40 mA
louT = 40 mA Tj = 25°C
0 0
-50 0 50 100 150 0 10 20 30 40
JUNCTION TEMPERATURE T (°C) INPUT VOLTAGE V|y (V)
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TOSHIBA TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

lpeak - Tj Vout - lout
300 8
g
£ \\ —
a4
6
©
g \\ 5
£ 200 ~ o
.
= T~ 5
& < 4
3 3 Tj = 125°C 25°C
- >
3 100 5
[+ o
v} [ 2
¥ 3
<
w
a.
0 0
-50 0 50 100 150 0 50 100 150 200 250
JUNCTION TEMPERATURE Tj °C) OUTPUT CURRENT louTt (mA)
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TOSHIBA TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

Precautions for Use

If high voltage in excess of output voltage (TYP. value) of IC is applied to its output terminal, IC
may be destroyed. In this case, connect a Zener diode between the output terminal and GND to
prevent application of excessive voltage. In particular, in such a current boosting circuit as shown in
Application Circuit Example (2), if input voltage is suddenly applied by stages and furthermore, load
is light, excessive voltage may be applied transiently to the output terminal of IC. In such a case as
this, it may become necessary to increase capacity of output capacitor as appropriate, use a smaller
Rq (a resistor for bypassing IC bias current) or gradually rise input voltage in addition to use of a
Zener diode as mentioned above.

APPLICATION CIRCUIT

(1)  STANDARD APPLICATION

D.J D1 : IC protective diode
™ When surge voltage is applied to IC output terminal or

RsD VIN < VouT at the time of power ON/OFF, always connect
VIN O—'\Nv——@ :2)——0 VouTt the high speed swithing diode D1.

'-'3: TA78Lx x x AP w Rgp : Power limiting resistor

o= := If V| is too high, always connect Rgp in order to reduce

P (i) < power consumption of IC.

»
(2) A. CURRENT BOOST VOLTAGE REGULATOR
ViN © \52 Use a required rediation plate for Q1.
R Ry < —JBET
v‘] () @ O VouT b Ig MAX
S TA78Lx x X AP 3 + where, VBg1 @ VB of external transistor Q1.
aT -z 7 I8 MAX : Max. bias current of IC.
B. SHORT-CIRCUIT PROTECTION
Rsc
ViN O V4 VBE2
Rs¢ = ——
Q Isc
A () >)
Ry U 2/ O Vout where, Igc : Short-Circuit current
! w TA78Lx x XAP | »
3 3. +
(v — = =
™ . 1
»
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TOSHIBA TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

(3) CURRENT REGULATOR

| _ Vourt
VIN 1 2 ou R T IB
w TA78Lx x XAP | _
3,
P
‘ O lout
(4) VOLTAGE BOOST REGULATOR
vin O——-(1) 2 O Vout vin O——-(1} 2 O Vout
TA78Lx x x AP TA78L x X X AP
w «3 "i w £3 |y
o= ©) T i § (©) E
oT =) oT 1)
© + e y + 0
V o~ <
& ¥ +. X =2 +. X
i 7”7 i ”?
vV fIC
Vout = Vz + Vour (of IC) Vout = Rz (I %) + Vour (of IQ)
A little of current in resistor R is needed. 1
(5) NEGATIVE REGULATOR
" Q Or—1—°
% | Tfra7sLx x x AP .
C"D " I =§ =if
c (i) s
O -Vour

(6) POSITIVE AND NEGATIVE REGULATOR

r * @ 2 ——O +Vour
e . |TA78Lx x xAP |,
I ::3; at x
g ® >
® i
» I ) OR
. ITA78Lx x xAP | . +
I =:; i:
2 ® s
¢ O -Vour
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TOSHIBA TA78L005,006,007,075,008,009,10,12,132,15,18,20,24AP

PACKAGE DIMENSIONS

P-SSIP3-1.27 Unit : mm
5.1MAX
>
<€
=
o
| P
0.75MAX LT
1.0MAX | l}f E{J 1}———
0.80MAX il
11N (=4 >
0.60MAX | - g =
al 3
I Y g
| +
1.27 .27
2.54
i
d] X T
( b} E]#% <
2 2 1 o -
<

Weight : 0.36g (Typ.)
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TOSHIBA

TC4017BP/BF

TOSHIBA CMOS DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TC4017BP, TC4017BF

TC4017BP/TC4017BF DECADE COUNTER/DIVIDER

TC4017BP / BF is decimal Johnson counter consisting of 5
stage D-type flip-flop equipped with the decoder to convert
the output to decimal.

Depending on the number of count pulses fed to CLOCK or
CLOCK INHIBIT one output among 10 output lines “ Q0 ”
through “ Q9 ” becomes “H ” level.

The counter advances its state at rising edge of CLOCK
(CLOCK IHIBIT=“L"”)or falling edge of CLOCK INHIBIT
(CLOCK=“H"). RESET input to“H ” level resets the counter
to Q0=“H” and Q1 through Q9=“L ” regardless of CLOCK
and CLOCK INHIBIT.

MAXIMUM RATINGS

P (DIP16-P-300-2.54A)
Weight : 1.00g (Typ.)

CHARACTERISTIC SYMBOL RATING UNIT i
DC Supply Voltage Voo Vss — 0.5~Vss + 20 \ F (SOP16-P-300-1.27)
Input Voltage Vin Ves — 0.5~Vpp + 0.5 v Weight : 0.18g (Typ.)
Output Voltage Vour Vss = 0.5~Vpp + 0.5 \ PIN ASSIGNMENT
DC Input Current Iin 10 mA \\;
Power Dissipation P> | 300 (DIP)/ 180 (SOIC) | mW Q5 110 116 Voo
Operating Ambient T 40~85 °C Q1 2[ 115 RESET
Temperature Range opr - Q0 3[ 114 CLOCK
Storage Temperature o CLOCK
Range Tstg - 65~150 C Q2 4 IRER R
Q6 5] ]12 CARRY OUT
LOGIC DIAGRAM Q7 6l 111 Qo
CK Q5 Q1 Q7 Q3 Q9
14 |1 Az 6 7 £1 Q3 71 110 Q4
INﬁﬁBIjI} ¥ Vss 81 19 Qs
@ g é (TOP VIEW)
RESET TRUTH TABLE
15 [ 2 2 2 2 3
—HD S Q DSQH DS Q DSQ DS QH INPUTS SELECTED
CLOCK
Hek K K K K CLOCKA ||NHiBTa | RESET | OUTPUT
ah [ qQr { QN { Q- { Q X X H S
, : X H L Qn(NC)
L % L Qn(NC)
_f_ L L Qn+1
1L L L Qn(NC)
H KB L Qn(NC)
H 1 L Qn+1
% A ; Level Change
¥ ; Don't Care
3 5 4 9 10 [12 NC ; No Change 90~ Qac"H
HH e ~ =“H"
Qo Q6 Q2 Q8 Q4 CéBL}_Y CARRY OUT . ['n 7 95 ~ Q9 = “H*
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TOSHIBA

TC4017BP/BF

TIMING CHART

CLOCK
INHIBIT

RESET I

CLOCK | | |

Qo

Q1

-
O
12 |

Q2

Q3

Q4

Q5

Q6

Q7

Q8

Q9

CARRY OUT

RECOMMENDED OPERATING CONDITIONS (Vss=0V)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
DC Supply Voltage Vbb 3 —_ 18 Y
Input Voltage Vin 0 —_ Vbb Y
STATIC ELECTRICAL CHARACTERISTICS (Vs = 0V)

SYM- —40°C 25°C 85°C
CHARACTERISTIC |6\ | TEST CONDITION [Voo UNIT

(V) | MIN. [MAX. [ MIN. | MIN. | MAX. | MIN. | MAX.
. 5| 495 | — | 495]| 500 | — | 495| —
(H)'j’thtf‘(zlta o | Vo UOUIIV<1’\‘/A 10| 995 | — | 9951000 | — | 995| —

P 9 IN=Vss: VoD 151495 | — [1495 |1500 | — |1495| — |
5] — (o005 | — [ o000]o005| — | 005
;‘L":'i"\elglta . VoL |V'°“I|V<1f\‘/A 10| — o005 | — | 000]|005| — | 005
P 9 IN= ¥ss. oD 15| — | 005 | — | 000|005 | — | 0.05
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TOSHIBA TC4017BP/BF
STATIC ELECTRICAL CHARACTERISTICS (Vsg=0V)
SYM- -40°C 25°C 85°C
CHARACTERISTIC |2, | TEST CONDITION (Vo UNIT
(V) | MIN. | MAX. | MIN. | MIN. | MAX. | MIN. | MAX.
Vou= 4.6V 5/ -061 — |-051|-10| — |-042] —
. Vou= 2.5V 5| -250] — |-2.10/-40| — |-170 —
?l:‘:r":r‘; High low | Vou= 9.5V 10| -150] — |-130|-22| — |-110] —
Vou = 13.5V 15| -4.000 — |-3.40/-90 | — |-280 —
VIN =VSSI VDD
mA
VoL =0.4V 5| 061 — 0.51] 15| — 042 —
Output Low | VoL =0.5V 10| 150 — 130 38| — 1.10] —
Current oL | Vo =1.5V 15| 4.00 — 3.40| 15.0 | — 2.80 —
VIN =Vss, VDD
Vour=0.5V, 4.5V 5] 35| — 35| 275 — 35| —
Input High v |Vour=10v,90v | 10| 70| — 70 | 550 — 70 | —
Voltage ™ Vour=1.5V, 135V | 15| 11.0 | — 11.0 8.25| — 10| —
[ lout| <1uA v
Vour =0.5V, 4.5V 5] — 15| — 225 15| — 1.5
Input Low v, |Vour=10v,90v | 10| — 30| — 450 3.0 | — 3.0
Voltage “ | Vour=1.5V, 135V | 15| — 40| — 6.75| 4.0 | — 4.0
| lout| <14A
Input | “H” Level | Iy | V=18V 18| — 01| — 10-5| 01| — 1.0
Current| “L” Level| I, |V, =0V 18] — | 01| — [-105|-01]| — |-10]“
Quiescent Supply > — > — | 0005 > - 150
current loo | Vin=Vss, Vop * 10| — 10 — |o0.010| 10 — | 300 | xA
15| — 15 — |0.015| 20 — | 600
* All valid input combinations.
DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss =0V, CL = 50pF)
CHARACTERISTIC symgoL | TESTCONDITION j—wsl  MIN. TYP. MAX.  [UNIT
Output Transition Time > _ 80 200
(Low to High) trw 10 - >0 100
15 — 40 80
ns
Output Transition Time > _ 80 200
(High to Low) b 10 - >0 100
15 — 40 80
3 2001-05-17



TOSHIBA TC4017BP/BF

DYNAMIC ELECTRICAL CHARACTERISTICS (Ta=25°C, Vss=0V, C_=50pF)

CHARACTERISTIC SYMBOL TEST CONDITION Voo(V) MIN. TYP. MAX. UNIT
Propagation Delay Time toLH > _ 325 650
(CLOCK - Qn) ¢ 10 — 135 270
Prt 15 — 85 170
Propagation Delay Time toLH 13 o ??g ggg ns
(CLOCK - CARRY OUT) tonL 15 _ 75 160
Propagation Delay Time ¢ 5 — 265 530
RESET-Qn tpLH 10 — 115 230
RESET - CARRY OUT pHL 15 — 85 170
5 2.5 6.0 -
Max. Clock Frequency faL 10 5.0 12.0 - MHz
15 6.7 13.5 -
5 — 85 200
Min. Clock Pulse Width tw 10 — 40 90
15 — 35 60
ns
Min. Pulse Width > o >0 260
(RESET) twh 10 — 20 110
15 — 15 60
5
Max. Clock Rise Time ta o
Max. Clock Fall Time ticL 1(5) No Limit s
Min. Set-up Time ¢ 1(5) _ ?g ?38 ns
su —
(CLOCK INHIBIT - CLOCK) 15 . 10 70
Min. Removal Time ¢ 1(5) _ _gg ggg ns
rem - -
(RESET - CLOCK) e _ s 150
Input Capacitance Cin — 5 7.5 pF
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TOSHIBA

TC4017BP/BF

WAVEFORMS FOR MEASUREMENT OF DYNAMIC CHARACTERISTICS

WAVEFORM

CLOCK

CARRY OUT

WAVEFORM

CLOCK

RESET

Q1~Q9

Qo,
CARRY OUT

1.

290% \ [ 90%
50% \ 50%
‘ ‘JQ.%—/ ’ s—/

ﬂ
an
NT90%
50%
0%
1
—»
tone L

{(

17

WAVEFORM 3.

20ns
cLOCK 90%
INHIBIT 50%
10%
CLOCK

2001-05-17



TOSHIBA TC4017BP/BF

DIP 16PIN PACKAGE DIMENSIONS (DIP16-P-300-2.54A) Unit in mm

- ¥ |
6.410.2
7.62

19.75MAX

19.2540.2

0.954+0.1

0.7357vp | |

Weight : 1.00g (Typ.)

SOP 16PIN (200mil BODY) PACKAGE DIMENSIONS (SOP16-P-300-1.27) Unit in mm
16 9 ~
HHHHAHHEH

o @ =
3 1
w M~ @«
HEHHHBEHE o
1 8
0.705TYP 0.43+0.1 B0 E)
@] ¥ W
| 10.8MAX
10.3+0.2

ity el i

£700.1]

0.15:345

0.1:33s l11.520.2

0.810.2

Weight : 0.18g (Typ.)
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TOSHIBA TC4017BP/BF

RESTRICTIONS ON PRODUCT USE

000707EBA

@® TOSHIBA is continually working to improve the quality and reliability of its products.

Nevertheless, semiconductor devices in general can malfunction or fail due to their inherent
electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer,
when utilizing TOSHIBA products, to comply with the standards of safety in making a safe
design for the entire system, and to avoid situations in which a malfunction or failure of such
TOSHIBA products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent TOSHIBA products specifications. Also, please
keep in mind the precautions and conditions set forth in the “Handling Guide for
Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc..

@® The TOSHIBA products listed in this document are intended for usage in general electronics
applications (computer, personal equipment, office equipment, measuring equipment, industrial
robotics, domestic appliances, etc.). These TOSHIBA products are neither intended nor
warranted for usage in equipment that requires extraordinarily high quality and/or reliability or
a malfunction or failure of which may cause loss of human life or bodily injury (“Unintended
Usage”). Unintended Usage include atomic energy control instruments, airplane or spaceship
instruments, transportation instruments, traffic signal instruments, combustion control
instruments, medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA
products listed in this document shall be made at the customer's own risk.

@ The products described in this document are subject to the foreign exchange and foreign trade
laws.

® The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA CORPORATION for any infringements of
intellectual property or other rights of the third parties which may result from its use. No
license is granted by implication or otherwise under any intellectual property or other rights of
TOSHIBA CORPORATION or others.

® The information contained herein is subject to change without notice.
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TOSHIBA

TD62501~507P/F

TOSHIBA BIPOLAR DIGITAL INTEGRATED CIRCUIT SILICON MONOLITHIC

TD62501P,TD62501F,TD62502P,TD62502F, TD62503P,TD62503F, TD62504P
TD62504F,TD62505P,TD62505F, TD62506P,TD62506F, TD62507P,TD62507F

7CH SINGLE DRIVER

TD62501, 502, 503, 504P /F : COMMON EMITTER
TD62505, 506P / F : COMMON COLLECTOR

TD62507P / F : ISOLATED

The TD62501P / F Series are comprised of seven or five NPN
Transistor Arrays.

For proper operation, the substrate (SUB) must be connected to
the most negative voltage.

Applications include relay, hammer, Lamp and display (LED)
drivers.

FEATURES

® Output Current (Single Output) 200 mA MAX.
® High Sustaining Voltage Output 35 V MIN.

® Inputs Compatible with Various Types of Logic.
[ ]

TD62501P / F, TD62505P / F and TD62507P / F: Using
external resistor--General Purpose

TD62502P / F
:RIN =10.5 kQ + 7V Zener Diode--14~25 V P-MOS

® TD62503P /F, TD62506P / F
‘RIN = 2.7 kQ--TTL, 5V C-MOS

® TD62504P/F, :RIN=10.5kQ6~15V P-MOS, C-MOS
Package Type—P : DIP-16 pin
® Package Type—-F : SOP-16 pin

TD62501P, TD62502P
TD62503P, TD62504P
TD62505P, TD62506P
TD62507P

DIP16-P-300-2.54A

TD62501F, TD62502F
TD62503F, TD62504F
TD62505F, TD62506F
TD62507F

SOP16-P-225-1.27

Weight
DIP16-P-300-2.54A :1.11 g (Typ.)
SOP16-P-225-1.27 :0.16 g (Typ.)
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TOSHIBA

TD62501~507P/F

PIN CONNECTION (Top view)

TD62501P / F, TD62502P / F
TD62503P / F, TD62504P / F

Ot 02 03 04 05 06 07 NC

[16] [rs] [ia] [1a] [12] [ri] [ro] [o]
i

L] Lf ] [e] [s] el 2] L]

TD62505P / F, TD62506P / F

01 02 03 04 O0O5 06 07 COM-C
[1s] [r2] [11] [ro] [o]

EH—a
E—>—1a
B>

11 12 13 14 15 16 i7 COM-E 11 12 13 14 15 16 17 SUB
TD62507P / F
E5 B5 C4 E4 B4 B3 E3 C3
[1] [1s] [ra] [13] [12] [11] [ro] [o]
L ] [ L] ] Le] [ 8]
¢s C1 E1 Bl SUB C2 E2 B2
SCHEMATICS (Each driver)
TD62501P / F
M O —-———7———0 —e——OOUTPUT
| ! i
I 1 ]
INPUTO——T———————K |t (*)O—T———————K ? %y "Tmmmee- O—T—K ? 0
Q¥ AENCY : ¥ !
! . . . ! ! COMMON
O EmiTTer
TD62502P / F
0 —+—0 ———OouTPUT
1 ] I
V10.5kQ i ! :
INPUTO—IO—IQ—'V\/V——K ? * O_T_I‘_W\’_T_K ? ¢y TTmmmmmmes O—M—K ? *)
CF § =3 AERCY | $ : ¥ ¥ 3 !
! - ! i H | ! COMMON
O emiTTER
TD62503P / F
TD62504P / F
—o0 —+—0 ——OO0uTPUT
1 1 1
1 [} !
R1 ! 1 |
INPUTO——-IO-—-'\N\«E[—K Ix (*)O--——?—-—-'\M———-[—-K ? (* T 0—7—th ? ™
mE ECY X : ! SF § 2 !
! - ! i . ! ! COMMON
- - - - O wirTer
TD62503P /F R1=2.7kQ, TD62504P /F R1=10.5kQ
* Parasitic Diodes
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TOSHIBA TD62501~507P/F

SCHEMATICS (Each driver)

TD62505P / F
COMMON
':' i *—O coLLecTor
I |
I I |
. [} I 1
lNPUTO—T—K Ix * O—T—K ? (*y ~mmmmmmm-- O—*I——K ? *
SF ! SF ! SF !
i i i 1 | 1
S ) S )
SUB OUTPUT
TD62506P / F
COMMON
T T H COLLECTOR
1
2.7k | i i
1NPUTO——4I—'VW—K ? *) O—?—'VW—K ? (*y ~mmmmmo--- O—T—'V\/\—-——K t *)
I
Sk § ! ¥ ! R !
SUBO—s . . . ! !
O (] Q
QUTPUT
TD62507P / F
- - I 3
| i | |
l r Y9 , y Y0 . r ¥O) y YO
ok |0 ook |1 ooF | 5
1 ] 1 1 1 I 1
» » » » - - » H
GND (SUB)

*.

Parasitic Diodes
Note: The input and output parasitic diodes cannot be used as clamp diodes.

MAXIMUM RATINGS (Ta = 25°C Unless otherwise noted)

CHARACTERISTIC SYMBOL RATING UNIT
Collector-Emitter Voltage VcEO 35 \%
Collector-Base Voltage VcBo 50 \%
Collector Current Ic 200 mA / ch

VIN 0.5~
Input Voltage (Note 1) e \%
(Ngt'g‘ 2 -0.5~30
Input Current (Ncl)lt'; 3) 25 mA
Isolation Voltage VsuB 35 \Y
P 1.0
Power Dissipation PD w
F 0.625 (Note 4)
Operating Temperature Topr -40~85 °C
Storage Temperature Tstg -55~150 °C

Note 1: TD62506P / F

Note 2: TD62502P / F, TD62503P / F, TD62504P / F

Note 3: TD62501P / F, TD62505P / F, TD62507P / F

Note 4: On Glass Epoxy PCB (30 x 30 x 1.6 mm, Cu 50%)

3 2001-07-04



TOSHIBA TD62501~507P/F

RECOMMENDED OPERATING CONDITIONS (Ta = -40~85°C)

CHARACTERISTIC SYMBOL CONDITION MIN | TYP. | MAX UNIT
Collector-Emitter Voltage VcEo 0 — 35 \%
Collector-Base Voltage VcBo 0 — 50 \%
Collector Current Ic 0 — 150 |mA/ch

TD62506P / F 0 — 35
TD62502P / F
Input Voltage VIN \%
TD62503P / F 0 — 25
TD62504P / F
TD62501P / F
Input Current TD62505P / F 1N 0 — 10 mA
TD62507P / F
P — — 0.360
Power Dissipation Pp W
F On PCB (Note)| — — 0.325

Note: 30 x 30 x 1.6 mm, Cu 50%

ELECTRICAL CHARACTERISTICS (Ta = 25°C Unless otherwise noted)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN TYP. | MAX [ UNIT
CUIT
Output Leakage Current IcEX 1 Vce=25V,V|N=0 — — 10 MA
IN=1mA, Ic=10mA — — 0.2
Collector-Emitter Saturation Voltage VCE (sat) 2 IIN=3 mA, Ic =150 mA \%
— — 0.8
(Note 1)
(Note 2) 70 — —
gCtQurrent Transfer heE 2 |Vee=10V,Ic=10mA
atio (Note 3) 50 — —
TD62502P / F 13 17 23
IN=1mA
Input Voltage TD62503P / F VIN (ON) 3 Ic =10 mA 24 34 4.2 \
TD62504P / F 7.5 11.5 15
Turn-On Delay toN 4 Vout =35V, R =3.3kQ — 50 — ns
Turn-Off Delay toFF CL=15pF — | 200 | —

Note 1: Except TD62502P / F Only
Note 2: Only TD62501P / F, TD62505P / F, TD62506P / F, TD62507P / F
Note 3: Only TD62502P / F, TD62503P / F, TD62504P / F
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TOSHIBA TD62501~507P/F

TEST CIRCUIT
1. Icex 2. hfg, VCE (sat) 3. VIN (ON)
! Iin Ic I l 'c
OPEN f VCE ¥ f

ViN ICEX /L VCE: VCE (sat) VIN (ON)
Ic
FE= m

4. ton, toFF
tr t
INPUT VouT =35V Vi
2 90% 90% —‘S
INPUT o o
_____ RL_3.3k0) 50% 50% X
PULSE OUTPUT 10% 50 s 0% —0
)7
GENERATOR (Note 2) E— C o ;
- = 1
ﬁtNote 1) l L P on OFF
(Note 3) VoH
OUTPUT 50% 50%

VoL

Note 1: Pulse Width 50 ps, Duty Cycle 10%
Output Impedance 50 Q, tr<5ns, tf< 10 ns
Note 2: See below

INPUT CONDITION

TYPE NUMBER R| VIH
TD62501P / F 2.7kQ 3V
TD62502P / F 00Q 15V
TD62503P / F 00Q 3V
TD62504P / F 00Q 10V
TD62505P / F 2.7kQ 3V
TD62506P / F 00 3V
TD62507P / F 2.7kQ 3V

Note 3: C| includes probe and jig capacitance

PRECAUTIONS for USING

This IC does not integrate protection circuits such as overcurrent and overvoltage protectors.

Thus, if excess current or voltage is applied to the IC, the IC may be damaged. Please design the IC so that
excess current or voltage will not be applied to the IC.

Utmost care is necessary in the design of the output line, VCC and GND line since IC may be destroyed due to
short—circuit between outputs, air contamination fault, or fault by improper grounding.
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TOSHIBA TD62501~507P/F

STATIC CHARACTERISTICS Pp - Ta
1.2
?g‘ = 0.7 @ TYPE-P FREE AR
N = © @ TYPE-F ON PCB
100 06
\ v - 10 30x30x1.6mm Cu 50%
05 =
\ 5 80 A1 S On Glass Epoxy PCB
] 3:/\ 2 . O ® TYPE-F FREE AR
- Vep = 4
CE \ 2 —— I £ 08
« 60 t =z -
NHj o3 8 e
N8 | ——1 T >
\ 340 g 0.6 <
w} 0.2 v L
= ] o [©) N
Ig=0.1mA it ™.
\20 g 0.4 \\ N
\
\ 2 [ ™ he
~ N
06 04 02 0o 10 20 30 02 NL DS
BASE CURRENT Ig (mA) COLLECTOR-EMITTER : SeSON
VOLTAGE Vcg (V) I SN
0.2 \\\ N
TD62501P/F w o N
(L]
TD62505P /F 0.4 < 0 25 50 75 100 125 150
TD62507P /F * 3
[ ‘ | s AMBIENT TEMPERATURE Ta (°C)
o2
T 1 0.6 E%
Vg =3V §>
’/ ul
L 08 EMITTER
’ 3 GROUNDED
Ta=25°C
VCE (sat), hFE - IC
1 10000,
E TD62501P /F
05~ w 5000, TD62505P/F A
g oaf € g0 TP62507P/F »
EE : o Ta=25°C /// Py
E _ 5 ~ Ic/ig=25 —‘___///
&3 01 L 1000E=—h : ~]
ikl o v 10
ES oo 2 s00 CE (sat
Ew ook & 300
oy L e
oh Z
£o & 100
§> 0'O1E 3 hFg Vg =10V
S ooosf ¥ so
- 30
0.002L-
0.1 0305 1 3 5 10 30 50 100

COLLECTOR CURRENT I¢c (mA)
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TOSHIBA

TD62501~507P/F

TD62501P/F N - VIN
8 []
Ta=25°C II
<E( 6 I
=
. IOU-|-=25mA"I
z 4
& 50 'I
o
e 100
: I
z 2 I
0 P
0 0.2 0.4 0.6 0.8 1.0
INPUT VOLTAGE V) (V)
TD62503P/F IIN = VIN
4 /
I /
£ 3 /
2 /|
—
z 2
o
o
c %
—
) S
- Ta=25°C
louT =25~100mA
0
0 4 8 12 16 20
INPUT VOLTAGE V| (V)
Ic = VCE (sat)
120
\[ // Ta=25°C
&E‘ 100 ZmA/ 1mA |
e 700 4A
~ 80 ////l/ s
£ e / / LN =5004A
ol
w
o
ST / Ve
g /4
= Y
ad
S 20 ///
0
0 0.2 04 06 08 1.0 12 14

OUTPUT SATURATION VOLTAGE  V(E (sat) (V)

(mA)

i

INPUT CURRENT

{mA)

N

INPUT CURRENT

TD62502P / F IIN - VIN

Ta=25°C

loyT = 25~100mA

/

10 20 30 40 50
INPUT VOLTAGE Vi (V)

TD62504P/ F IIN = VIN

Ta =25°C

loyT =25~100mA

/]

74

/]

7

10 20 30 40 50

INPUT VOLTAGE Viy (V)
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TOSHIBA TD62501~507P/F

PACKAGE DIMENSIONS
DIP16-P-300-2.54A Unit: mm

N
|
I
i
]
]
]
o

N4
6.410.2

%JuuL.JLJL..JL.JL.J

19.75MAX

19.2510.2

0.950.1

h
e s

==

]

I
rﬁ'-‘
13.5£0.2
4.150.3

3.310.3

0.735TYP 1 | 1.410.1 0.520.1

Weight: 1.11 g (Typ.)

8 2001-07-04



TOSHIBA TD62501~507P/F

PACKAGE DIMENSIONS

SOP16-P-225-1.27 Unit: mm
16 9 ]
HHHHHHHH ]

Nl @ =
< £
§ & 2
O 5 < 8
iSRS S s B s
1 8
0.555TYP H 0.410.1_
e €10.25 W)
1.27
|‘ 10-5MAX o
. 10.0£0.2 ,
N e
| S s
an g $l§
EQZQ:QZQ‘_‘Q:QZQZQ%___K__IT— S
~e L 2
£710.1] %7 ?*‘“”J
S |1, 0.52510.2

Weight: 0.16 g (Typ.)
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TOSHIBA TD62501~507P/F

RESTRICTIONS ON PRODUCT USE

000707EBA

o TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor

devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical
stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of
safety in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of
such TOSHIBA products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as
set forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions and
conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability
Handbook” etc..

e The TOSHIBA products listed in this document are intended for usage in general electronics applications
(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances,
etc.). These TOSHIBA products are neither intended nor warranted for usage in equipment that requires
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or
bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or
spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments,
medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in this
document shall be made at the customer’s own risk.

e The products described in this document are subject to the foreign exchange and foreign trade laws.

e The information contained herein is presented only as a guide for the applications of our products. No
responsibility is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other
rights of the third parties which may result from its use. No license is granted by implication or otherwise under
any intellectual property or other rights of TOSHIBA CORPORATION or others.

e The information contained herein is subject to change without notice.
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Analog IC ¢ PC575C2

¢rPCS75C2

2. 0WESREHEIEEE,2.0WAF Power Amplifier
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Feature

The #PC575C2 is an integrated circuit designed for high power and low noise audio power amplifier (2.0W

at 8{) 13.2V) applications, and suitable for use in car radio sets and small stereo sets. The #PC575C2 is enca-
psulated in 8 pin Dual In-Line Plastic package with tab.
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pPC575C2

#E 3 Bk ER /Absolute Maximum Ratings (Ta=25°C)
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